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Executive Summary 
  

  

1. Background 

  

Gorgon nut or fox nut, commonly known as makhana, is an aquatic crop with large 

floating leaves, producing bright purple flowers. Botanically it is known as Euryale ferox 

and it belongs to family Nymphaeceae. Distribution of Makhana is limited to tropical 

and sub-tropical regions of South East and East Asia. However, it occurs in wild form in 

Japan, Korea, Bangladesh, China and Russia. 

  

Makhana is a high value commodity commercially cultivated only in Bihar and certain 

parts of eastern India. Besides this, it grows as a natural crop in Madhya Pradesh, 

Rajasthan, Jammu & Kashmir, Tripura and Manipur. With abundance of many natural 

and man-made water bodies’ rich in organic detritus; makhana grows profusely in the 

stagnant water of wetlands, tanks, ponds, lakes and ditches in the northern parts of Bihar. 

Besides stagnant water bodies, it is also cultivated in paddy fields and low-lying areas. 

  

Cultivation of Makhana is highly cumbersome, labour intensive and involve human 

drudgery while sweeping bottom of the water body for seed collection. It is followed 

by processing of raw seeds, which is equally painstaking activity. Fishermen 

community belonging to the weaker sections of the society is mainly involved in 

makhana sector. These fishermen are organized into fishermen cooperative societies and 

the government ponds earmarked for fish cum makhana cultivation are leased to the 

cooperative societies and these cooperatives further distribute it among their members.  

  

2. Makhana Sector  

  

Bihar accounts for more than 85 percent of the makhana produced in the country. 

Northern part of Bihar, constituting districts of Madhubani, Darbhanga, Sitamarhi, 

Saharsha, Katihar, Purnia, Supaul, Kishanganj and Araria, is agro climatically suitable for 

makhana cultivation. 

  

As per the estimates of the National Research Center for Makhana, Darbhanga (ICAR), 

total area under makhana cultivation in India is estimated to be 15000 Ha. It yields 

1,20,000 MT of makhana seeds, which after processing yields 40,000 MT of makhana 
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pop. The estimated value of the production at farmers end is Rs 250 Crore and it 

generates revenue of Rs 550 Crore at traders’ level.  

  

However results of diagnostic survey done in 2007-2008 and inputs from various 

stakeholders suggested that the total area under makhana cultivation and 

production of makhana pop in Bihar is approximately 27,000 Ha and 15000 MT 

respectively. 

  

Though Bihar is the major producer of makhana in the country, yet the major wholesale 

markets are Khari Bowli (New Delhi), Nayaganj (Kanpur), Gola Dinanath and 

Vishweshwar ganj (Varanasi) etc. It is also exported to Pakistan, Middle East etc. 

  

3. Cluster Mapping 

  

A summary of major clusters identified in each district is mentioned below: 

  

Districts Major Clusters 
No of FCS* 

in the clusters 

Darbhanga 
Beroul, Benipur, Keoti, Manigachi, Darbhanga 

Sadar, Singhwara, Baheri, Alinagar. 

20 

Madhubani 
Rahika, Andhratarhi, Pandaul, Khajauli, 

Jhanjharpur, Ladaniya, Rajnagar and Bhisphi 

19 

Katihar 
Katihar, Korah, Manihari, Kadwa, Dhandkorah, 

Barari and Pranpur 

15 

Purnia 
Purnea East, Dagarwa, K.Nagar, Baisi and Kasba 

  

11 

   FCS: Fishermen Cooperative Societies 

  

Clusters of district Darbhanga and Madhubani has traditionally been the production hub 

of makhana. However there is a gradual shift in the recent years with emergence of 

district Katihar and Purnia as an important center for makhana production and trade. 

  

Gullobara bazaar in Darbhanga city is a major trading center in district Darbhanga and 

approximately 2000 MT of makhana is traded annually. Madhubani town is another 

important trading hub of the state where around 3500 MT of makhana is traded every 

year. Approximately 3000 MT of makhana is traded annually in the district of Katihar 

and about 3500 MT in Purnia. Katihar town and Kada Gola are the two important 

markets in district Katihar, while Harda, Sapni, Khushkibagh, Belauri and Gulabbagh 

are important markets in district Purnia. 
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4. Proposed Business Plan 

  

  

The estimated budget outlay has been arrived at taking into consideration the 

proposed scheme of ‘Integrated development of Food processing sector in Bihar’, 

wherein grant assistance up to 50% of the project cost may be provided to Special 

Purpose Vehicle (SPV ) for development of cluster common infrastructure. 

  

  

  

Sl 

No 

Proposed Interventions Physical 

Outlay 

Estimated 

Project 

Cost  

(Rs Lakhs) 

Estimated 

Budget Outlay  

(Rs Lakhs) 

  Infrastructure   

1. 

Integrated facilities for Makhana processing: It is 

proposed to facilitate setting up 8 Value Added Centers 

for makhana in the state. Estimated cost of setting up of 

a value added centre is Rs 85 Lakhs. Hence the total 

project cost is estimated at Rs 680 Lakhs. Grant 

assistance up to 50% of the project cost may be provided 

for cluster common infrastructure. 

  

8 units 680 340 

  
  

  Capacity Building   

1. 

Marketing linkage & Product Promotion: 
Components of marketing linkage include GI 

registration, organic certification, and development of 

web portal, buyers-sellers meet and aggressive 

promotion.  

  

  200 100 

  

  

2 

Development of Ponds: It is proposed to 

energize/develop 2000 acres of water area under 

makhana cultivation.  

  

2000 

acres 

50 25 

  

  

3. 

Training of  

Makhana growers/processors:  It would involve 

training of makhana growers/processors, linking them to 

MFI, formation of SHG etc.   

  

5000 

farmers 

100 50 

      

  Project Implementation (10% of the capacity 

building component) 
    35 

  

  
Total 

  1030 550 
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5. Implementation Mechanism 

  

Project development has a crucial role to play in execution of any programme. The 

project development component involves identification of right stakeholders/beneficiaries 

and structure projects in keeping with the guidelines of the schemes/programmes. IL&FS 

CDI Ltd has been appointed as project management agency (PMA) by the Govt of Bihar. 

The roles and responsibilities of PMA includes information dissemination and creation of 

awareness about the state govt. programmes, project identification, structuring the special 

purpose vehicles, financial closure, assistance to SPVs in project execution and 

management, release and utilization of state govt. grant, coordination with central 

Government and other agencies/ institutions, monitoring and reporting etc.  

   

Implementation of Capacity Building Component  

  

While most of the hard interventions would be implemented, owned and managed by 

individual investors/Groups of Investors themselves with the help of IL&FS CDI. The 

makhana cluster development would require implementation of various capacity 

building components like brand building, market linkages, training and skill development 

of makhana growers/processors.  

  

However, implementation of such capacity building components would require intensive 

implementation efforts which are beyond the purview of PMA mandate. It is therefore 

proposed that IL&FS CDI may be given this additional responsibility of implementation 

of capacity building component, too. This would be necessary to ensure an all round 

development of the identified makhana clusters.  
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Introduction 

  

It is a flowering plant native to Asia. It grows in water, producing large floating leaves 

with a quilted texture, bright purple flowers and starchy white seeds. Ecologically 

makhana grows in shallow water bodies that have a certain amount of organic detritus 

accumulated at the bottom. 

   

In North Bihar, makhana is extensively grown in the stagnant water of wetlands, tanks, 

ponds, lakes and ditches. Makhana cultivation is done on traditional lines and farmers 

still follow age-old practice of cultivation. 

  

Makhana is mainly marketed as pop with limited value addition. Shakti Sudha Industries 

(Patna) is the only commercial unit in the state, which is engaged in makhana 

processing.  In spite of being a nutritional, non-cereal and organic food, makhana sector 

continues to be relatively unexplored and under utilized. It is a unique product of Bihar 

but its popularity is limited within the state or to locations wherever the people of the 

state reside. Majority of the people outside the state are unaware of the product, its uses 

and lack product recall. The sector is besieged with numerous inefficiencies characterized 

by lack of technological interventions, multiple intermediaries, absence of organized 

marketing structure, inefficient supply chain and most importantly weak socio-economic 

condition of makhana growers and processors. 

  

However the sector holds immense potential for value addition, product development and 

innovation, which would not only enhance livelihood of millions of fishermen but also 

bolster the economic health of the state and bring glory to this unexplored wonder crop 

called MAKHANA. 

  

  

Botany 

  

Makhana is an aquatic and floating leaf emergent macrophyte 
1
. It does not bear stem but 

the rootstalks are short, thick and fibrous comprising 3 to 5 clusters, each consisting of 

about 15 rootlets. The plant roots make their way into the fine clay bottom soil while the 

plant shows very fast vegetative growth. The leaves are orbicular, floating and glabrous, 

green and corrugated above and pink or deep purple beneath, supported by stout, porous 

                                                 
1
 Source: Makhana, Published by ICAR 

http://en.wikipedia.org/wiki/Asia
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and prickly ribs. The full-grown leaves are of 1.2 - 1.5 m in diameter (Fig 1). Petioles are 

prickly and deep green or pink. The flowers are about 5-6 m in diameter and are violet-

blue or dark pink in colour (Fig 2)
2
. Each plant produces 15-20 fruits, which are round, 

spongy and prickly outside. Each fruit consists of 20-25 seeds, which are small (0.75 cm 

in diameter), black and encrusted with a thick sheath around the white edible part. 

         
  

  

                    
  

  

Distribution and Habitat 

  

The distribution of Euryale ferox is limited to tropical and sub-tropical regions of South 

East and East Asia. It occurs in wild form in Japan, Korea, Bangladesh, China and Russia 

etc. In India, it grows as a natural crop and is distributed sparsely in parts of Manipur, 

Orissa, Jammu and Kashmir etc. It is cultivated as a cash crop in Bihar and parts of West 

Bengal and Assam. Makhana plant requires shallow water depth having thick layer of 

mucky bottom that is rich in organic nutrients.   

                                                 
2
 Source:  http://www.makhanawet.com/images 

Fig 2: Makhana Flower Fig 1: Makhana Leaves 

Fig 3: A farmer holding makhana plant           Fig 4:  Raw makhana seeds 
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Nutritional Value 

  

Makhana pop is considered to be nutritious and healthy food with a protein content of 10 

-12%. 100 gm of raw and popped makhana gives a calorific value of 362-kilo cal and 

382-kilo cal respectively 

Nutritional Content of raw and popped makhana 

Parameters Raw makhana content  Makhana Pop content 

Carbohydrate 76.9 % 84.9 % 

Protein 9.7 % 9.5 % 

Fat 0.1 % 0.5 % 

Moisture 12.8 % 4 % 

    Source: National Research Centre for Makhana, Darbhanga 

   

  

Uses 

  

Some of the uses of makhana are listed below: 

  

 Roasted makhana pop is used as a snack item. 

 Makhana powder is used for preparation of Kheer. 

 Makhana pop is used for making curries like paneer makhana etc. 

 In some parts of Manipur, the vegetative parts of the plant are used for making 

vegetables and leaf petiole is used as salad. 

 Used as starch in textile industry. 

  

Cultivation and Harvesting of Makhana 

  

Makhana plants germinate from the left over seeds of the previous season. When 

makhana is grown for the first time in a new pond, the rate of sowing is 80 kg/ha. 

However when sowing is done annually, 35 kg
3
 of seed is required for 1 ha of water 

spread. Sprouting takes place by December-January and the early leaves appear on the 

pond surface during January- February. During April-may, the entire water surface gets 

covered with huge, sprawling and thorny leaves, which float on the surface of water. 

Flowering begins in the month of April when the temperature is around 30 degree Celsius 

and maximum flowering occurs in the month of May. Makhana flowers stay afloat for 

two days and then submerge inside water. Fruiting begins by mid of May and each plant 

                                                 
3
 Source: Scope of Integration of Makhana with Fish Culture, S.H.Ahmad and A.K.Singh 
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bears around 10-20 
4
 fruits. Each fruit contains 40-70 seeds and roughly 100 seeds weigh 

around 80-100 gm. On an average, a plant of makhana yields around 450-700 gm of 

seeds. 

  

Makhana fruits burst inside water during May-July and the seeds float in water for a day 

or two and then settle at the bottom of the pond. In local parlance, makhana seeds are 

called guri. After fruiting, the gigantic leaves are cut and thrown out or left to decay, 

which enriches the soil health through addition of organic nutrient. 

  

The scattered seeds at the bottom of the pond are collected manually during August - 

September. Harvesting of makhana seeds is done by diving deep inside the water. The 

process of collection is strenuous involving a thorough sweeping of the entire bottom 

floor of the water area. Sweeping of the floor, making heaps and their retrieval requires 

several dives inside the water that makes the job really painstaking. 

  

Yield of makhana varies normally from 1200 to 1500 kg per hectare. However in low 

depth water bodies yield varies from 1800-2200 kg per hectare. 

  

  

Processing of Makhana 

  

The cleaned nuts are sun dried to an extent of around 31% moisture content for ease of 

transportation and temporary storage. Storage of gorgon nuts poses problems to the 

growers, as it cannot be stored for longer period at ambient conditions. It is necessary to 

sprinkle water at regular intervals during storage of nuts to keep them fresh. The sun-

dried nuts are then categorized into 5 to 7 grades according to their sizes by means of a 

set of sieves. Grading of gorgon nut facilitates uniform heating of each nut during 

roasting. 

  

The sun-dried nuts are generally heated in earthen pitcher or cast iron pan by placing 

them over fire and stirring them continuously. After pre heating of nut, moisture content 

reduces to approximately 20%. The pre-heated seeds are kept for tempering in 

basket/pots for 45-72 hours.  Tempering of seeds facilitates the loosening of kernels 

within the hard seed coats. 

  

                                                 
4
 Source: Makhana Utpadan ka Prabandhan, Research Centre for Makhana, Darbhanga 
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Roasting and popping are the most painstaking operations of makhana processing. 

Makhana seeds are heated in iron pans over the fire at 290
5
 degree Celsius to 340 degree 

Celsius surface temperature with continuous stirring. When crackling sound is heard, 5-7 

roasted seeds are scooped quickly by hand and kept on hard surface and sudden impact 

force is applied on them by means of a wooden hammer. As the hard shell breaks, the 

kernel pops out in expanded form, which is called makhana. 

  

Polishing of makhana is done immediately after popping since popped makhana may 

absorb moisture and render polishing difficult. It is done by rubbing action of makhana 

pops among themselves in bamboo baskets. Polishing facilitates more whiteness and 

luster to the makhana. After polishing, makhana is graded into 2-3 grades namely 

Rasgulla, Samundha and Thurri. The graded makhana is then packed in gunny bags. A 

gunny bag with a capacity of 1 quintal of sugar may contain 8-9 kg of good quality 

makhana. 

Objective  

  

The objective of the study is as follows: 

  

1. To identify location/clusters that shows the maximum potential for intervention. 

  

2. To assess the present status of makhana cultivation in the clusters and study 

existing supply chain mechanism. 

  

3. To identify the infrastructure needs of the makhana sector in the clusters and to 

prepare a strategy for holistic development of the sector. 

  

4. To ascertain the present status of marketing of makhana and analyze the scope of 

value added makhana based products and suggest strategy for business 

development. 

  

5. To identify major constraints and challenges of makhana sector and prepare a 

business plan for the inclusive growth of makhana sector in the state.  

                                                 
5
 Source: Post harvest technology of gorgon nut by S.N.Jha and S.Prasad 
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Approach & Methodology 

  

A diagnostic survey was conducted to identify major clusters producing makhana, their 

existing cultivation system and processing operations, role of each player in the value 

chain, existing marketing channel etc. The survey primarily relied on the field study and 

inputs from various stakeholders including Department of Fisheries, Research 

Institutions, processing units etc.  

  

Makhana sector is highly unorganized and least explored with limited documentation of 

district wise area under makhana cultivation and its estimated production. Since there 

was no reliable data that could be validated, it emerged as the biggest constraint in 

conducting field survey.  

  

The study was carried out in two phases – with the district being identified in phase 1 and 

followed by identification of clusters in each district in phase 2. Four districts in Bihar 

were covered under field investigation, which includes Darbhanga, Madhubani, Katihar 

and Purnea, and major blocks producing makhana under each district were visited to 

assess ground reality and understand the entire process in detail. Based on field survey of 

the districts, farmer’s group discussion and interaction with various stakeholders, major 

clusters in each district were identified.  

  

A sample survey was conducted in clusters and major villages producing makhana were 

mapped to identify the constraints precluding the development of the makhana sector 

with a specific focus on the fishermen community engaged in makhana cultivation.  The 

survey was aimed at estimating area and production of makhana in these clusters and to 

understand the dynamics of makhana trade.  

  

The survey also evaluated the efficacy of the delivery platform put in place by the 

Government of Bihar manifesting in varied programmes to improve the income level of 

the fishermen community. The ultimate purpose of the survey was to come out with 

credible inputs and database for the formulation of a sustainable business plan to 

economically empower the fishermen community who represent the weaker sections of 

the society. 
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Data Collection 

  

Data was collected both through primary and secondary sources. Primary data was 

collected from the farmers/fishermen engaged in makhana cultivation/processing, while 

the secondary data was collected from the department of fisheries. A structured 

questionnaire was developed for data collection to collate the critical information and 

also incorporate suggestions from the stakeholders.  

  

The survey was conducted in 28 blocks of the identified districts and hence 41% of the 

total area (blocks) was captured. A summary of the district-wise distribution of area 

covered during survey is mentioned below: 

  

District  
Total No 

of blocks 

Blocks covered 

under field survey 

Area covered 

(in %) 

Darbhanga 18 8 44% 

Madhubani 20 8 40% 

Katihar 16 7 44% 

Purnia 14 5 36% 

Total  68 28 41% 

  

Major villages producing makhana were identified in each block and the survey was 

conducted in 138 villages spread across four districts. The quantitative data was mainly 

collected by interviewing farmers, processors, wholesalers, traders etc. Besides this, 4 

focus group discussions were also organized in each district to gain in depth 

understanding of the sectoral needs.  

  

A brief description about the sampling method and blocks covered under each district is 

mentioned below 
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Darbhanga: 8% of the villages in the identified blocks were surveyed in district 

Darbhanga.  

  

Darbhanga  

Total No of  

villages 

% of villages 

covered  

Beraul 62 8% 

Benipur 58 9% 

Keoti 96 5% 

Manigachi 46 11% 

Darbhanga Sadar 106 5% 

Singhwara 85 6% 

Baheri 72 7% 

Alinagar 41 12% 

Total 566 8% 

  

Madhubani: The survey was conducted in 40 villages spread across 8 blocks of district 

Madhubani. They constitute around 10% of the total villages in the identified blocks. 

  

Madhubani 

Total No 

of villages 

% of villages 

covered 

Khajauli 31 16% 

Raj Nagar 63 8% 

Pandaul 62 8% 

Andhrathari 47 11% 

Jhanjharpur 58 9% 

Ladania 28 18% 

Bispi 53 9% 

Rahika 68 7% 

Total 410 10% 
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Katihar: Out of 536 villages located in seven blocks of Katihar district, sample survey 

was conducted in 30 villages. These villages form about 8% of the total villages in the 

identified blocks. 

  

Katihar 

Total no of  

villages 

% of villages  

covered  

Katihar 28 18% 

Korah 74 7% 

Manihari 40 10% 

Kadwa 225 2% 

Dhandkorah 43 5% 

Barari 50 10% 

Pranpur 76 7% 

Total 536 8% 

  

 

Purnia:  In district Purnia, sample survey was conducted in 25 villages located in 5 

blocks.  

 

Purnia 

Total no of  

villages 

% of villages  

covered  

Baisi 109 5% 

Kasba 58 9% 

Purnea East 109 5% 

K.Nagar 69 7% 

Dagarwa 141 4% 

Total 486 6% 

  

Major trading centers in the state and major wholesale market of makhana at Delhi were 

also visited to gain insight into the various marketing channels and mark up at each stage. 

Retailers like Reliance Fresh were also visited to know about the product positioning, 

shelf space availability etc. 
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Analysis of Data and Preparation of Business Plan 

  

All the completed questionnaires and information were collated and analyzed. Based on 

the findings (area, production, productivity and no of villages engaged in makhana 

cultivation in each cluster) of the field survey, data was analyzed and further extrapolated 

to obtain estimated area under makhana cultivation of each cluster and production of 

seeds. Production of makhana pop was also estimated on the basis of seed to pop ratio. 

  

After need assessment and prioritization of needs and based on the inputs from field 

survey and information gained from various stakeholders, an inclusive business plan has 

been prepared for development of makhana sector in the state. A flow chart representing 

the methodology adopted for makhana study is mentioned below: 
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Makhana Sector 

As per the estimates of the National Research Center for Makhana, Darbhanga (ICAR), 

total area under makhana cultivation in India is estimated to be 15000 Ha. It yields 

1,20,000 MT of makhana seeds, which after processing yields 40,000 MT of makhana 

pop. The estimated value of the production at farmers end is Rs 250 Crore and it 

generates revenue of Rs 550 Crore at traders’ level.  

  

Based on the results of diagnostic survey and inputs from various stakeholders, it is 

estimated that the total area under makhana cultivation and production of makhana pop 

in the state is around 27,000 Ha and 15000 MT respectively. The average productivity of 

ponds is around 1.6 MT of makhana seeds per hectare.  

 

 

  

  

  

  

  

  

  

  

  

  

  

District Madhubani occupies the highest share in total production of makhana pop. It is 

estimated that the production of pop in the district is around 3000 MT and it holds a share 

of 20% followed by Katihar, which accounts for 18% of the total production of the 

state.Since makhana is a cash crop, it is exported from Bihar to different parts of India 

and even outside the country and the major consuming markets are Delhi, Kanpur and 

Varanasi etc. Makhana is a highly nutritious crop and the main edible part is popped 

seed which is used for preparation of kheer, snack items etc.  

  

  

  

  

 

Shakti Sudha Industries, Patna 
  

Shakti Sudha Industries, Patna is engaged in Processing of makhana into value added 

products for retail and export markets. With two fully operating processing unit, one for 

Makhana pop and other for its highly nutritious & beneficial health powder, it has created a 

niche market for itself. Various products manufactured by Shakti Sudha include sevai kheer 

mix, makhana flakes, makhana nutrimak etc. 
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Cluster Mapping 
  

Darbhanga, Madhubani, Katihar and Purnia account for more than 65-70 % of the area 

and production of makhana in the state and hold maximum potential for intervention and 

development of makhana sector. Darbhanga and Madhubani are the traditional centers 

for makhana cultivation and processing; Katihar and Purnea districts are fast emerging as 

important hub for trading as well as cultivation.  Based on field survey of the districts, 

farmer group discussion, interaction with various stakeholders like NRC (Darbhanga), 

Wholesaler, traders etc, makhana clusters were mapped in following districts of the state: 

  

1. Darbhanga 

2. Madhubani 

3. Katihar 

4. Purnia 

  

  

A brief profile of these districts and identified clusters is mentioned below: 

  

  Darbhanga Madhubani Katihar Purnia 

Total Area in 

sq km 

2279 2501 3057 3229 

Sub-divisions 3 5 3 4 

  

Blocks 18 20 16 14 

  

Total 

Population 

3295789 3575281 2392638 2543942 

  

% of urban 

population 

8.11 3.48 9.12 8.74 

Literacy rate 

in % 

  

44.3 42 35.1 35.1 

Sex ratio 914 942 919 915 

  

Industry Paper Mill, 

Handloom.  

Handicraft Jute, Paper mills Jute Mills 

Source: www.bihar.nic.in 

  

http://www.bihar.nic.in/
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Cluster Diagram 

  

  

  

District: Darbhanga 

  

District Profile 

  

Darbhanga is situated in the heart of North Bihar districts, also known as Mithilanchal. 

The geographical spread of the district is 2279 sq km. The district comprises of three sub-

divisions, 18 Blocks, 329 Panchayats and 1269 villages. Two small-scale industries, 426
6
 

tiny industries and 181 artisan-based industries are registered in the District. Most of the 

rice mills in the district are not functional and the two sugar mills in the area at Raiyam 

and Sakri are sick.  

  

Dense population, low literacy level, traditional cropping pattern, absence of big and 

small industries and the resultant migration of man power has led to weak economy of 

the district. There are 150 banks branches in the district, which include 62 commercial 

bank branches, 79 regional rural banks 6 Co-operative banks. Central Bank of India is the 

lead bank of the district. 

                                                 
6
 Source: http://darbhanga.bih.nic.in/ 
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Cluster spread and Area 

  

Major makhana producing clusters identified in the district are Darbhanga Sadar, 

Manigachi, Benipur, Beraul, Keoti, Alinagar, Baheri and Singhwara. Each of the clusters 

is spread over a radius of approximately 15 – 20 km. 20 fishermen cooperative societies, 

involving 4000-5000 farm families, are engaged in makhana cultivation and processing. 

There are no makhana processing and packaging units in the clusters. Cluster wise 

distribution of societies and major catchments are mentioned below: 

   

Clusters 

Fishermen 

Cooperative 

Societies 

Major Catchments 

Beroul 3 Maini, Mahmuda, Akouna, Usri, Maukhara 

Benipur 3 Batho, Majhaura, Haripur, Bahera, Ghonghia 

Keoti 1 Samaila, Nayagaon, Pachadi, Paigambarpur 

Manigachi 2 Narainpur, Raje, Jagdishpur, Dharaura, Belour 

Darbhanga Sadar 3 Atihar, Kansi, Muriya, Shahjadpur, Sonaki 

Singhwara 3 Simri, Sarwara, Mankauli, Banauli, Dhankauli 

Baheri 3 Baheri, Mahua, Patnia, Naodega, Tengharhi 

Alinagar 2 Antaul, Motipur, Jayantipur, Dath, Harisingpur, Jagdata 

Total 20   

  

Balaha, Ghongiya, Majhaura, Bahera, Pohaddi, Dath, Nehra, Narayanpur and Jagdishpur, 

villages located in a radius of 10 km from Benipur, are the major centers for makhana 

cultivation and processing. Cluster wise estimated area under makhana cultivation and 

production is mentioned below: 

Clusters Area in Ha 

Productivity of Makhana 

 seeds in MT/Ha 

Yield of Pop 

 in MT 

Beraul 264 1.3 122 

Benipur 152 1.4 73 

Keoti 354 1.3 167 

Manigachi 426 1.7 258 

Darbhanga Sadar 904 1.7 532 

Singhwara 371 1.5 196 

Baheri 172 1.4 82 

Alinagar 117 1.4 56 

Total 2762 1.5 1486 
     * Yield of Pop is around 30- 35% of the seed’s production 
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Cluster Manigachi and Darbhanga Sadar reported maximum productivity of makhana 

seeds in district Darbhanga. In 2006-07, makhana clusters identified in the district 

generated revenue of approximately Rs 28 Lakhs to the department of fisheries, which 

constitutes around 70% of the total rental value collected for all the fish cum makhana 

ponds in the district. 

  

Major Findings: Field Survey 

  

40 villages were covered under sample survey of clusters in district Darbhanga; some of 

the major findings of the field report are represented below: 

  

Clusters 

Sample 

Villages 

No of family 

engaged in 

makhana 

cultivation 

No of 

Makhana 

Ponds 

Average 

Pond Size  

in Ha 

Pond 

Ownership 

(Govt) 

Pond 

Ownership 

(Private) 

Beroul 5 128 5 6.7 100 0 

Benipur 5 25 15 1.3 35 65 

Keoti 5 122 14 2.5 89 11 

Manigachi 5 76 30 1.6 36 64 

Darbhanga 

Sadar 5 

35 

11 6.8 62 38 

Singhwara 5 50 9 4.2 30 70 

Baheri 5 18 15 1.6 29 71 

Alinagar 5 23 16 1.5 28 72 

Total 40 477 115 3.3 51 49 

  

The average size of makhana ponds in the clusters is approximately 3.3 Ha. Beroul, 

Darbhanga Sadar and Singhwara clusters have comparatively bigger sizes of makhana 

ponds.  Government owned ponds are mostly concentrated in the clusters of Beroul, 

Keoti and Darbhanga Sadar; however private ponds are concentrated in Alinagar, Baheri, 

Singhwara, Benipur and Manigachi clusters. 

  

Cluster Profile 

  

The clusters have traditionally been the stronghold of makhana production and 

processing operations. They are prone to devastating floods that visit the region almost 

every year. Rivers like Kamala and Bagmati are well known for their unpredictable 

nature of changing courses that leads to formation of chaurs (land depressions) and beels. 

They not only shatter the economy but also render thousands of marginal farmers and 
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landless labourer’s jobless. Absence of industries in the clusters has led to considerable 

migration of labourers to other states. Some cottage industries like blanket weaving, 

bangle making, pottery & mats-basket making are popular vocations.  

  

Major Markets 

  

Gullobara bazaar in Darbhanga district is the major market/trading center for clusters. It 

is located in the heart of Darbhanga city, at a distance of 2 km from railway station. 

During the season, huge quantities of makhana are dispatched from the station. About 2 

major wholesaler and 8 small traders dominate the market and the annual volume of 

makhana traded is estimated to be 2000 MT.  

  

Cluster Map: 

  

 

  

District: Madhubani 

  

District Profile 

  

Madhubani occupies a total area of 3501 sq km. It has five sub-divisions namely 

Madhubani, Jaynagar, Benipatti, Jhanjharpur and Phul Paraas and 20 community 

development blocks. The district has a total population of 3575281; out of which urban 

population is hardly 3.5 %. Madhubani is popular world over for its art and crafts.  
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Cluster spread and Area 

  

Rahika, Andhratarhi, Pandaul, Khajauli, Jhanjharpur, Ladaniya, Rajnagar and Bhisphi is 

the major clusters identified in Madhubani district. Theses clusters account for 

approximately 65-70% of the total area under makhana production in Madhubani 

district. Each of the clusters is geographically spread in a radius of approximately 20-

km.19 fishermen cooperative societies are operating in the clusters. The average 

membership per society is approximately 150 –200, however some of the bigger societies 

comprises of 1500 members also. Cluster wise distribution of societies and major 

catchments are mentioned below:  

  

Cluster wise estimated area under makhana cultivation (Ha) and production (MT) is 

mentioned below: 

  

Clusters Area in Ha 

Productivity of Makhana 

 seeds MT/Ha 

Yield of Pop 

 in MT 

Khajauli 145 1.8 93 

Raj Nagar 446 1.9 299 

Pandaul 186 1.9 125 

Andhrathari 1183 1.8 745 

Jhanjharpur 308 1.8 194 

Clusters Fishermen 

Cooperative 

Societies 

(1935 act)  

Fishermen 

Cooperative 

Societies 

(1996 act) 

Major Catchments 

Rahika 1 2 Basuara, Makchinaw toli, Saurath, Satlakha 

Bhisphi 1   Ajnauli, Bhoj pandaul, Sohan, Pauri 

Rajnagar   3 Gauri meran, Patwara, Barhara, Simri, 

Koelakh 

Jhanjharpur 1   Kako, Kothia, Shankarpur, Santnagar, 

Narayanpur 

Pandaul 1 2 Bhawanipur, Pandaul, Sarsopahi, Bikrampur 

Andhratarhi 1 1 Tharhi, Harry, Sisuani, Rakhbari, Nanour 

Ladaniya 1 2 Mahtho, Piprahi, Jhalaun, Tharhi, Garha 

Khajauli   3 Marubia, Kaniahi, Ekdaramahua, Hathiahi 

Biraul, Rasidpur 

Total  6 13   
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Ladania 162 1.9 109 

Bispi 249 1.9 163 

Rahika 476 2.4 400 

Total 3153 1.9 2127 
  

      

      * Yield of Pop is around 30-35% of the seed’s production 

  

Though maximum area under makhana cultivation falls under cluster Andhratarhi but 

the productivity is highest in cluster Rahika. Pop of cluster Khajauli is considered to be of 

very good quality and fetches good price in the market. 

  

  

Major Findings: Field Survey 

  

Based on the sample survey of 42 villages in makhana clusters of Madhubani district, 

major catchments in each cluster, average pond size, no of families engaged in makhana 

cultivation, pond ownership etc was assessed. A summary report of the field survey is 

represented below: 

Clusters 

Sample 

Villages 

No of family 

 engaged in 

makhana 

cultivation 

No of 

Ponds 

Average 

Pond size 

in Ha 

Pond 

Ownership 

(Govt) 

Pond 

Ownership 

(Private) 

Rahika 7 377 48 1.1 62 38 

Bhisphi 5 80 21 1.5 68 32 

Rajnagar 5 190 46 1.0 27.6 72.4 

Jhanjharpur 5 42 30 1.1 53.2 46.8 

Pandaul 5 80 19 1.0 88 12 

Andhratarhi 5 57 83 1.1 75.9 24.1 

Ladania 5 50 40 0.9 56.6 43.4 

Khajauli 5 103 23 1.4 82.3 17.7 

Total 42 979 310 1.1 82.3 17.7 

  

Around 1000 families are engaged in makhana cultivation in the sample villages, of 

which Rahika, Rajnagar and Khajauli clusters constitute around 70% of the total 

population of makhana growers. The average pond sizes in all the clusters vary from 1 to 

1.5 Ha. Though the government owns 80% of the ponds, yet clusters of Rajnagar, 

Jhanjharpur and Ladania have sizeable presence of private ponds also.  
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Cluster Profile 

  

The clusters are also prone to floods due to Kamala and Bhutani Balaan rivers. The 

economy is primarily agrarian with pisciculture as an important source of revenue for 

farmers. Makhana is native to Madhubani and adept processors of the clusters are well 

acknowledged outside the district for their processing skills. However, absence of 

industries and unemployment has led to considerable out migration of local work force to 

other states. 

  

Major Markets 

  

Madhubani town is a major trading center for makhana clusters with presence of five 

major wholesalers. They procure makhana seeds as well as pop from the farmers and 

hire skilled processors for processing operations. Approximately 3500 MT of makhana is 

traded in the district.  The produce is transported to other states through train or surface 

transport (trucks). 

  

Cluster map 
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District: Katihar 

  

District Profile  

  

Katihar, a part of Purnia division, has total area of 3057 sq km.  The district has three 

Subdivisions – Katihar, Barsoi and Manihari and sixteen community development blocks. 

Katihar is situated in the plains of North Eastern part of Bihar surrounded by Purnea 

district in the North and West Bengal in the East. Katihar is primarily an agrarian district. 

However, the district also houses jute and paper mills. With a population of 2392638, it 

has a population density of 782 persons per sq km and a total literacy rate of 35.1% as per 

the 2001 census. 

  

Cluster spread and Area   
  

Katihar, Korah, Manihari, Kadwa, Dhandkorah, Barari and Pranpur is the major clusters 

identified in the district. These clusters are fast emerging as important locations for 

makhana production and trade. Some of the traders belonging to Mithilanchal have also 

shifted their base to Katihar.15 fishermen cooperative societies are operating in the 

clusters and a cluster is spread in a radius of 20-25 km. Approximately 4000 farm 

families are involved in makhana sector in the clusters. Major catchments and 

distribution of fisherman cooperative societies in the clusters is mentioned below: 

  

  

Clusters 

Fishermen 

Cooperative 

Societies Major Catchments 

Katihar 1 Purekha, Sarha, Mansiahi, Nayatola, Laliahi 

Korah 2 Bhatwara, Basgara, Phulwaria, Makdamor 

Manihari 3 Kumaripur, Nawabganj, Nima, Narainpur 

Kadwa 2 Dhangama, Sikarpur, Dhapriya, Parbheli, 

Gaythor 

Pranpur 2 Parjhola, Baspaul, Lalganj, Roshana 

Dhandkorah 3 Bhamrauli, Shankarpur 

Barari 2 Bretha, Barari, Sukhnagar, Sujapur, Pauniya 

Total 15   
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Cluster wise estimated area under makhana cultivation (Ha) and production (MT) is 

mentioned below: 

  

Clusters Area in Ha 

Productivity of Makhana 

 seeds MT/Ha 

Yield of Pop 

 in MT 

Manihari 249 1.7 144 

Pranpur 570 1.6 311 

Dand Khora 207 1.6 113 

Kadwa 1992 1.6 1088 

Kathihar 366 1.6 200 

Korha 469 1.6 256 

Barari 604 1.6 340 

Total 4457 1.6 2452 

  

* Yield of Pop is around 30- 35% of the seed’s production 

  

Major Findings: Field Survey  

  

Field survey was conducted in 30 villages of district Katihar and a summary of key 

findings is mentioned below: 

  

Clusters Sample 

Villages 

No of 

Makhana  

Growers 

No of 

Water 

bodies 

Average 

Pond size 

in Ha 

Pond 

Ownership 

in % (Govt) 

Pond Ownership 

in % (Private) 

Katihar 5 170 18 11.3 4.8 95.2 

Korah 5 170 27 5.3 25.8 74.2 

Manihari 4 105 107 5.2 54 46 

Kadwa 4 147 62 7.4 31.7 76.3 

Pranpur 5 107 71 6.3 10.9 89.1 

Dhandkorah 2 45 49 4.0 16.4 83.6 

Barari 5 140 9 10.1 0 100 

Total 30 884 343 7.1 20 80 

  

Except for the clusters of Katihar and Barari, the average size of makhana water bodies 

in almost all the clusters vary from 4 – 6 ha. Katihar and Barari clusters have 

comparatively bigger ponds i.e.10 – 11 ha. Farmers in almost all the clusters except 

Manihari own around 80 percent of the makhana water bodies. The government ponds 

have limited presence in the clusters. 
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Cluster Profile 

  

The topography of the clusters has been badly affected by the recurrent floods of river 

Ganges, Mahananda and Koshi. The clusters have alluvial soil but due to deposit of sand 

and silt by rivers, soil in some parts of the cluster has become sandy.  

  

Major Markets 

  

Katihar and Kada Gola are the two important trading centers for makhana. There are 2 

major wholesalers in Katihar and 4 in Kada Gola. Katihar is on the northeast railway 

main line and majority of the wholesalers prefer to send makhana outside the state 

through railway transport. It is estimated that approximately 3000 MT of makhana is 

traded in the clusters. 

District: Purnia 

  

District Profile 

  

The district Purnia is spread in a geographical area of 3202.31 sq. km. The district is 

divided into 4 sub divisions, 14 Blocks, 251 Gram Panchayats, and 1296 villages. Kosi, 

Mahananda and their tributaries irrigate different parts of the district and the major crops 

cultivated include paddy, jute, wheat and maize. Rearing of livestock like goat, cow and 

pig is very popular in Purnia. 

  

Cluster spread and Area 

  

Purnea East, Dagarwa, K.Nagar, Baisi and Kasba is the major clusters of makhana in the 

district. About 3000 - 4000 farm families are engaged in makhana cultivation, which are 

mainly organized into 11 fishermen cooperative societies. The clusters are dependent 

upon the processors of Darbhanga and Madhubani for makhana roasting and popping. In 

the recent years, local workforce has also become adept in processing of makhana. 

Makhana produced in the clusters are famous for their whiteness and luster.  
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Major catchments and distribution of fishermen cooperative societies in each cluster are 

mentioned below:   

Clusters Fishermen 

Cooperative  

Society-1935 

Fishermen 

Cooperative  

Society-1996 

Major Catchments 

Purnea 

East 

1 2 Barsuni, Mohankunda, Barhari, Ghorghat, 

Bellauri 

Dagarwa 1 2 Kunaili, Chatra, Chandbhati, Dariapur, 

Mahalwari, Banrakh 

K.Nagar 1 1 Parora, Adampur, Ganeshpur, Kajha 

Baisi 1   Bakharia, Miliktola, Kadua, Kakarwa, Bariya 

Kasba 1 1 Sandhuveli, Sarra, Sanjheli, Kadwa, 

Sabdalpur 

Total 5 6   

  

  

Cluster wise estimated area under makhana cultivation (Ha) and production (MT) is 

mentioned below: 

  

Clusters Area in Ha 

Productivity of Makhana 

 seeds MT/Ha 

Yield of Pop 

 in MT 

Baisi 253 1.5 132 

Kasba 307 1.6 168 

Purnea East 706 1.4 350 

K.Nagar 297 1.2 130 

Dagarwa 2129 1.6 1216 

Total 3693 1.5 1996 

  
* Yield of Pop is around 30- 35% of the seed’s production 

  

In district Purnia, Dagarwa is the most important cluster for makhana cultivation with 

presence of bigger water bodies. The average size of makhana water bodies in the cluster 

is approximately 20 ha. Average productivity of makhana seeds varies from 1.2 MT/Ha 

in K.Nagar to 1.6 MT/Ha in Dagarwa and Kasba. 

  

Major Findings: Field Survey 

  

26 villages spread across 5 blocks of district Purnea were covered under field 

investigation of makhana clusters. Around 300 farm families are involved in makhana 
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cultivation in sample villages, of which Purnea East and Dagarwa clusters have 

maximum number of makhana growers. The average size of water bodies widely varies 

from 21.5 Ha in cluster Dagarwa to 1.1 Ha in cluster K.Nagar. Around 75% of the 

makhana ponds are owned by the farmers and the rest by the government. Farmers own 

more than 95% of the ponds/water bodies in the clusters of K.Nagar and Baisi. Some of 

the findings of field survey of makhana clusters in district Purnea are mentioned below: 

  

Clusters Sample 

Villages 

No of families  

engaged in 

Makhana 

cultivation 

No of 

Ponds 

Average 

Pond size 

in Ha 

Pond 

Ownership 

(Govt) 

Pond 

Ownership 

(Private) 

Purnea East 5 115 33 1.9 29 71 

Dagarwa 6 131 28 21.5 42.5 57.5 

K.Nagar 5 47 49 1.1 3 97 

Baisi 5 20 13 5.9 5 95 

Kasba 5 25 18 2.6 52 48 

Total 26 338 141 6.6 26.3 73.7 

  

  

Cluster Profile 

  

The district is fast emerging as an important trading location for makhana. Various 

tributaries of river Kosi and Mahananda are scattered all across the clusters.  The district 

is well connected with NH 31 to the various states of India and the nearest railway station 

is located at Katihar. 

  

Major Markets 

  

Harda, Sapni, Khushkibagh, Belauri and Gulabbagh is the major markets for makhana in 

the district and it is estimated that approximately 3500 MT of makhana is traded. There 

are 5-6 major players of makhana located in the clusters. They also provide 

accommodation to the processors of Darbhanga and Madhubani wherein processing, 

grading and packaging activity is carried out in a limited area. Local wholesalers of the 

area have also set up their offices/shops at wholesale market at Delhi, which helps them 

in product sales and better market linkages.   
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Cluster Map 

  

 
  

Summary 

  

After collating the findings of field survey and further analysis, it was found that the 

makhana sector in the state is highly unorganized and faced with several 

constraints. The sector witnesses’ challenges that are common across the clusters 

and the fishermen community engaged in these occupations for generations are 

switching over to other jobs because of teething problems of manual harvesting and 

processing, no technological breakthrough, poor marketing linkage and high 

dependence on informal credit delivery system.  

  

The diagnostic survey was carried out in 138 villages of north Bihar. Some of the key 

findings of the survey are summarized below: 

  

a. No of Families engaged in makhana cultivation: Around 2500 farm families are 

engaged in makhana cultivation in the sample villages. While population of 

makhana growers is concentrated in the villages of district Katihar and 

Madhubani, it is highly dispersed in case of Darbhanga followed by Purnia. 
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b. Average size of makhana ponds/water bodies: While most of the ponds/water 

bodies in district Madhubani and Darbhanga are smaller in size, it is relatively 

bigger in the districts of Purnea and Katihar. The average size of water bodies in 

district Purnea is around 16 ha; however in district Madhubani it is around 1 ha.  

  

Districts 

Sample 

Villages 

No of Water  

bodies 

Average  

Size of Water 

bodies in Ha 

Darbhanga 40 115 3.3 

Madhubani 42 310 1.1 

Katihar 30 343 7.1 

Purnea 26 141 15.9 

Total 138 909 6.85 

  

c. Pond Ownership: Around 80% of the ponds/water bodies in district Madhubani 

are owned by government and leased to fishermen cooperative societies. Since 

makhana is also cultivated in low lying areas/paddy fields owned by farm 

families   in the districts of Katihar and Purnea, government owned water bodies 

hardly constitute 20-25% of the total area under makhana cultivation. 

  

Districts 

Sample 

Villages 

Pond 

Ownership 

in % (Govt) 

Pond 

Ownership in 

% (Private) 

Darbhanga 40 51 49 

Madhubani 42 82.3 17.7 

Katihar 30 20 80 

Purnea 26 26.3 73.7 

Total 138 44.9 55.1 

  

Districts 

Sample 

Villages 

No of families engaged  

in makhana cultivation 

Darbhanga 40 115 

Madhubani 42 979 

Katihar 30 884 

Purnea 26 338 

Total 138 2316 
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d. Major Clusters: A summary of major clusters identified in each district under 

study and number of fishermen cooperative societies operating in the clusters are 

mentioned below:  

  

  

  

  

  

  

  

  

  

  

  

  

  

e. On the basis of field survey of major makhana producing villages in the state, 

area under makhana cultivation (in Ha) and production of makhana pop in 

clusters (in MT) has been estimated and summarized below:  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

District Major clusters identified 

No of fishermen 

cooperative 

societies in the 

clusters 

Darbhanga Darbhanga, Manigachi, Benipur, Biraul, 

Keoti, Baheri, Alinagar, Singhwara 

20 

Madhubani Rahika, Andhratarhi, Pandaul, Khajauli, 

Jhanjharpur, Rajnagar, Ladaniya, 

Bhisphi 

19 

Katihar Katihar, Korah, Manihari, Kadwa, Pranpur, 

Dhandkorah, Barari 

15 

Purnea Purnea East, Dagarwa, K.Nagar, Baisi, 

Kasba 

11 

Total   65 

  

Districts 

Area under 

makhana 

cultivation in 

clusters (in Ha) 

Production of 

makhana pop in 

clusters (in MT) 

Darbhanga 2762 1486 

Madhubani 3153 2127 

Katihar 4457 2452 

Purnea 3693 1996 

Total 14065 8061 
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f. Estimated area under makhana cultivation and production of makhana pop 

in the State: 

  

Districts 

Area under makhana 

 cultivation in Ha 

Production of 

makhana  

pop in MT 

Average 

productivity of seeds 

in MT/Ha 

Darbhanga 3945 2071 1.5 

Madhubani 4505 2996 1.9 

Katihar 4953 2746 1.6 

Purnia 4345 2190 1.4 

Others 9520 4998 1.5 

Total  27267 15000 1.6 

  

  

Socio-Economic Profile of Makhana Cultivators  

  

Makhana is mainly cultivated and processed by fishermen community. It is estimated 

fishermen are doing approx 85% of the makhana cultivation in the clusters. They are 

engaged in this occupation for generations and have acquired unique skill of makhana 

processing, which is a key determinant of the quality of makhana pop. About 15% of the 

makhana cultivation is being done by other communities in their own ponds or sub-

leased government ponds.  

  

Social System 

There are seven sub communities of fishermen i.e. Banpar, Keot, Khulwat, Suraiya, 

Koal, Chain and Turaha. Many of the secretaries of fishermen cooperative societies 

belong to Banpar sub group who are better educated and are resource rich.  

  

However Koal, Khulwat and Chain sub groups mainly do harvesting and processing of 

makhana. They are mostly illiterate and migrate from one place to another during 

makhana harvesting season. The average family size is around 6-8 persons and the whole 

family is involved in this occupation. Since the family spends lot of time near fire, heat 

and smoke, they develop lung related problems, burns and other health hazards. 

  

Economic activity 

Most of the fishermen in the clusters are very poor and their main economic activity is 

makhana (cultivation& processing) and fishing. They reside in thatched mud houses 
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around water bodies in a state of utter poverty.  Male folks are involved in cultivation, 

harvesting and processing of makhana and women are primarily involved in processing. 

However in the clusters of Katihar and Purnia districts, women are also involved in 

spraying fertilizers and weeding operations but they earn less daily wages compared to 

their male counterpart (daily wage rate for men is Rs 60 and for women is Rs 40).  

  

Processors are mostly concentrated in the clusters of Darbhanga and Madhubani. Due to 

their unique expertise, they are called upon by wholesalers of Katihar and Purnia during 

the season for processing of makhana. They travel in groups and also stay together in the 

mud houses provided by the wholesalers.  

  

Mostly wholesalers do not charge any rental for the accommodation and pays some 

money as advance to them. The processor’s income is the excess makhana pop which he 

gets after paying back the agreed upon volume to the wholesaler. To meet their 

consumption needs, they take money from the wholesaler on a day-today basis and the 

transaction is settled between wholesaler and processor at the end of the season.   

  

Fishermen Cooperative Societies 

  

Fishermen cooperative societies of the clusters are registered under Bihar Cooperative 

societies act, 1935 and Bihar Self supporting cooperative societies act, 1996 and a new 

act has also been formed in 2006. The government ponds earmarked for fish cum 

makhana cultivation are leased to the cooperative societies and these cooperative further 

distribute it among their members.  

  

A block cannot have more than 3 cooperative societies. The average membership per 

society is approximately 150-200, however some of the bigger societies have around 

1500-1700 members. The societies elect a secretary who is link with department of 

fisheries for allocation of pond. Except for allocation of ponds, the societies are not 

involved in any gainful activity.  

  

Lease System of Fish cum Makhana water bodies 

  

Department of Fisheries, Bihar is the nodal agency for leasing out government ponds to 

fishermen cooperative societies of the clusters. The government ponds earmarked for fish 
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cum makhana cultivation are leased to the cooperative societies and these cooperatives 

further distribute it among their members. If the societies do not take the pond, then it 

goes for selective bid wherein members of cooperative societies can participate. Even 

after the selective bid if the pond is not leased out, then only it goes for open bidding 

wherein members from other communities can participate.  

  

The lease rentals are fixed by a committee comprising of leaders from fishermen 

community, district fisheries officer and deputy director (department of fisheries, Bihar). 

The lease rent charged to the societies is dependent upon the yield potential of the pond 

and is approximately 10-15% of the total yield potential. If yield potential of a pond is 

estimated at Rs 1,00,000, then annual rentals are fixed at Rs 10,000 – Rs 15,000. Though 

it varies from pond to pond, yet it was estimated to be around Rs 400 to Rs 1000 per acre, 

which is evident from the table mentioned below. Though lease rental of pond no 1529 

and 757 located in panchayat Khirma continues to be same, but the corresponding area is 

1.66 acre and 6.64 acre respectively. Annual lease rental of the pond is paid by the 

society in two-three installments to the department of fisheries.  

  

Annual Lease Rental for 2006-07 

Panchayat Village Plot no Area in  

Acres 

Lease rental 

in Rs 

Per acre rental  

Rs/acre 

Naya gaon Naya gaon 1429 2.44 1080 442.6 

Naya gaon Naya gaon 273 2.68 2340 873.1 

Khirma Khirma 1529 1.66 810 487.9 

Khirma Benwara 757 6.64 810 121.9 

Keoti Keoti 2781 15.75 19800 1257.1 

Pagambarpur Pagambarpur 219 3.12 2800 897.4 

   Source: Department of Fisheries, Darbhanga 

  

Since one block cannot have more than 3 fishermen cooperative societies and each 

society may have variable number of members, the department of fisheries allocates 

ponds of each block on the basis of number of members in each society. Lease duration 

of the pond is 5 and 10 years and it follows October to September cycle.  

  

Secretary of the fishermen cooperative society plays an important role in allocation of 

pond to the members and also liaison with department of fisheries. In certain cases, the 

secretary also acts as a moneylender to its members. The secretary, on behalf of society, 
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pays the rental to the department of fisheries and in turn collects it from the members. 

Members pay around 12-15% above the lease rental and the amount is used as 

development fund for the society. Ponds are usually leased out in groups to its members 

who jointly cultivate the pond.  

  

It was observed during field study that the allocation system of government pond is 

besieged with numerous inefficiencies and bottlenecks due to which fishermen of the 

clusters end up paying more than the prescribed rate.  

Crop Management of Makhana in the clusters 

  

The clusters follow traditional methods of cultivation and the crop grows in ponds, 

chaurs (land depressions), mauns (ox-bow lakes) and other wetlands, which are formed 

due to the shifting courses of rivers.   

  

In the clusters of Darbhanga and Madhubani district, makhana grows at a depth of 1-1.5 

meters. Some of the farmers also follow integrated fish – makhana culture. But mostly, 

makhana is cultivated as a mono crop. 

  

Besides water bodies, makhana is also cultivated in fields and low-lying areas at a water 

depth of 1.5 to 2 ft in the clusters of Katihar and Purnia district. Farmers of the cluster fill 

their paddy fields with water and cultivate 2 crops in a calendar year. Integrated – fish 

makhana culture is uncommon and farmers mostly practice capture fishing. 

  

  

         
  

  Fig: Makhana field in cluster Korah, Katihar Fig: Makhana pond in cluster 

Darbhanga 
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Cultivation Practices 

  

Before the onset of the crop season, water bodies are thoroughly cleaned off all the weeds 

and water hyacinth during October –November. Makhana plants germinate from the left 

over seeds of the previous season. Sprouting takes place by December-January and the 

early leaves appear on the pond surface during January- February.  

  

Transplanting is done in February and early March to fill up the gaps in patches where 

germination is poor. Normally the growers use plant buds from some other ponds or same 

ponds owned by them, sale and purchase or seed/plants is a rare phenomenon in the 

clusters. Before transplanting, weeding is done by randomly shaking a long coir rope held 

on the two ends. The entire water surface gets covered with large prickly rounded leaves 

from April to May. After fruiting, the gigantic leaves of makhana are cut and thrown out 

or left to decay. The fruits burst inside water during May-July and the seeds float in water 

for a day or two and then settle at the bottom of the pond. 

 

Harvesting 

  

During August-September, makhana seeds are harvested. 

Entire pond is marked out in sectors of approximately 0.1 

ha and 5-6 fishermen are put on each sector. By crawling 

under water, they sweep the nuts into the heaps, which are 

then scooped out with the help of horn shaped split bamboo 

contrivance called Gaanja. It is followed in the all the  

clusters where water depth is approximately 5 ft.10 –15  

fishermen take around 10-15 days to harvest seeds from 1 

ha of water area. The collected seeds are brought ashore  

and thoroughly thrashed by feet so that the membranous  

covering peels off from the seeds. Seeds are then washed, 

packed and carried to home for processing and popping.  

  

In the clusters of Katihar and Purnia district, harvesting is relatively easy for low lying 

areas because of less water depth and the yield per ha of makhana seeds is also higher.  

After harvesting, excess water from the fields is removed and another crop like zaid 

paddy or mustard is sown. Thus farmers take two crops in a year. Besides this, some of 

the fishes like mangur, singhi, kawai etc are also captured.  

Fig: Harvesting using Gaanja 
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The average yield of makhana varies from 1200 to 1500 kg per hectare in the clusters of 

Darbhanga and Madhubani districts. However in low depth water bodies of the clusters of 

Katihar and Purnia district, yield varies from 1800-2200 kg per hectare. 

  

  

Estimated Cost of Makhana Cultivation 

  

Estimated cost of makhana cultivation in government leased ponds in clusters of district 

Madhubani. 

Economics of Cultivation Per acre estimates 

Lease rental 1500 

Pond cleaning (16 man days) 960 

Gap filling (3 man days) 180 

Fertilizers and Chemicals 700 

Weeding (10 man days) 600 

Harvesting 6000 

Miscellaneous cost  400 

Total cost of makhana cultivation 10,340 

Output of makhana (Kg/ Acre) 600 

Total income (in Rs) from sale of 

makhana seeds (Rs 25 per kg) 15,000 

Net income (in Rs) 4,660 

  

  

  

Fig: Harvesting of makhana in 

shallow water (Cluster Banmankhi) 

Fig: After makhana, field preparation 

for sowing of mustard 
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The average lease rental of government ponds is around Rs 500 to Rs 1500 per acre, 

however in case of private ponds, the rentals are on higher side estimated at Rs 3000- 

7000 per acre. Harvesting of seeds forms the most expensive operation of makhana 

cultivation and it is usually Rs 1000 per quintal. The labour charges for harvesting vary 

from Rs 5 to Rs 20 per kg of seeds collected. In the beginning of the harvesting season, 

labours are paid Rs 5/kg because per day as quantity of harvested seed is high. As the 

season progresses, the quantity of harvested seeds decline and it also takes more effort in 

seed collection, hence wages go up. 

  

As observed in the clusters of district Purnia, per acre cost of makhana cultivation 

incurred by a farmer in his own fields is approximately Rs 15000 per acre, of which 

water filling and harvesting are the two critical components. Since artificial environment 

is created using ploughing and water filling, cost is relatively high in comparison to 

natural ponds but the output is also on the higher side because of easy collection and 

recovery process. 

  

  

Economics of Cultivation Per acre estimates 

Ploughing 900 

Water filling (60hr @ Rs 60/hr) 3600 

Gap filling (5 man days) 300 

Fertilizers and Chemicals 

(DAP – 40kg & Potash – 20 kg) 

(Endosulfan & multiplex) 1000 

Weeding (10 man days) 600 

Harvesting 8000 

Miscellaneous cost  400 

Total cost of makhana cultivation 14800 

Output of makhana (Kg/ Acre) 800 

Total income in Rs from sale of 

makhana (Rs 25 per kg) 20000 

Net income (in Rs) 5200 
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Processing of Makhana  

  

Processing of makhana is cumbersome, labour intensive and time consuming 

process and involves human drudgery to a great extent. Seeds of Makhana  

(Guri) are sun dried for ease of transportation and temporary storage. It is  

stored in water tanks or water is sprinkled frequently to maintain the  

quality of the seed. Usually, guri is stored for 20-25 days in the clusters. 

  

The sun-dried nuts are then categorized into 5 to 7 grades according to  

their sizes by means of a set of sieves. Subsequently, nuts are heated in  

earthen pitcher or cast iron pan by placing them over fire and stirring them 

continuously. The pre-heated seeds are kept for tempering in basket/pots 

for 45-72 hours, which loosen the kernels from the hard seed coat. 

  

. 

 

 

 

 

Roasting and popping are the most painstaking operations of makhana processing. About 

300 gm of pre-heated and tempered nuts are taken and roasted in a cast iron pan in single 

layer over the fire at 290 degree Celsius to 340 degree Celsius surface temperature with 

continuous stirring. When crackling sound is heard after 1.5 – 2 min, 5-7 roasted seeds 

are scooped quickly by hand and kept on hard surface and sudden impact force is applied 

on them by means of a wooden hammer. As the hard shell breaks, the kernel pops out in 

expanded form, which is called makhana. It is followed by polishing and packing in 

gunny bags. The yield of makhana varies from 30 to 35% on raw nut weight basis. 

  

  

Dynamics of Processing Operations 

  

The yield of makhana varies from 30 to 35% on raw nut weight basis. Cultivators give 

the seeds to processors (phori) for processing and the payment to processors is made on 

  
Sun drying and 

storage of seeds 

Roasting and 

Popping 

Grading 

Pre-heating & 

Tempering 

Polishing 

Grading and 

Packing 
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kind rather than cash basis. The processor’s income is the excess makhana pop which he 

gets after paying back the agreed upon volume to the wholesaler.  

  

On an average, a processor’s family does processing of 40 –50 kg of makhana seeds in a 

day and earns an income of Rs 160 – 200 per day or Rs 4-6 per kg of seeds processed. 

  

Process Flow 
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Constraints in Makhana Production and Processing 

  

Stakeholder discussions were held with farmers, processors and wholesalers at Korah 

(Korah cluster), Ujan (Manigachi cluster), and Tamuria (Jhanjharpur cluster) etc to 

understand their challenges and major constraints in makhana cultivation, harvesting and 

processing. The findings from the field survey indicated that the farmers are ridden with 

host of issues, some of which are listed below: 

  

 

  

  

  

 

 

 

 

Village meeting in cluster Korha, 

attended by DFO, Katihar  

Village meeting in cluster Manigachi 

Processor taking roasted seeds  

in hand prior to popping 
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 Major findings: Farmer’s group discussion 

  

1. No improved variety of makhana seeds has been released so far; hence 

productivity of the crop is stagnant for years. 

  

2. Eutrophication of water bodies due to rapidly growing aquatic weeds like 

Eichhornia, Salvinia and Lemna etc adversely affect the environment of the 

plant. The gigantic leaves act as a barrier and obstruct light infiltration during 

the growth stage of the makhana crop and thereby suppress the growth of the 

plant. 

  

3. Lack of improved crop management practices like weed management, pest 

management for makhana. 

  

4. Recurrent flood devastations lead to siltation of ponds, which is the precursor 

for virtual disappearance of makhana from many water bodies and hence 

acreage under makhana cultivation is dwindling.  

  

5. Due to urbanization around clusters, land reclamation, encroachment, 

pollution of water by domestic refuse, sewage and field outwash etc, 

considerable no of makhana water bodies were totally converted for other uses. 

  

6. Shifting beds of river Kosi, Bagmati has filled in many of the natural and man-

made water bodies and several new water logged sites have emerged where 

makhana cultivation has been started. 

  

7. The process of seed collection is strenuous involving a thorough sweeping of 

the entire bottom floor of the water area. Sweeping of the floor, making heaps 

and their retrieval requires several dives inside the water that makes the job 

really difficult. 

  

8. Processing of makhana seeds is laborious, time-consuming process and causes 

pain/burns and injuries to the processors hands as it involves handling of hot 

roasted nuts manually. 
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9. Women and children are involved in roasting of seeds and hence spend sizeable 

time near fire, smoke and heat which leads to many health hazards. 

  

10. Availability of skilled workforce is a constraint because of considerable out 

migration to other states for employment. The people traditionally engaged in 

makhana cultivation have shifted to more lucrative engagements because of 

jobs with better wages and working condition.  

  

11. The entire operation involves human drudgery to a great extent with 

unremunerative returns and hence the new generation is looking for other 

employment opportunities. 

Credit Delivery Mechanism 

  

Informal credit delivery system plays a very important role in meeting the credit needs of 

the makhana growers and processors. Local wholesaler/trader gives credit support to 

makhana farmers for meeting their consumption and production needs and hence farmers 

are obliged to sell makhana to them. It was observed during field survey that makhana 

farmers in the district of Madhubani, on an average take loan of Rs 5000-7000 per acre 

from the moneylenders to meet their working capital requirement i.e. lease cost, fertilizer 

and pesticide cost, labour cost for netting, roping and harvesting etc. Besides this, traders 

also support farmers to meet their incidental expenses like medical treatment, marriage, 

death etc. The prevalent monthly interest rate for informal credit in the clusters of 

Darbhanga and Madhubani is approximately 5 –10% per month, however in the clusters 

of Katihar and Purnia, it is around 3 –5%.  

  

After harvesting, farmers sell makhana to the moneylenders (wholesalers/traders) and 

loan is settled against the value of the produce. Because of high interest rate and credit 

linked product transactions, makhana farmers are trapped in vicious cycle of debt and 

poverty. 

Research Institutions 

  

Research Centre for Makhana is a research and extension institution under ICAR located 

at Darbhanga. Its mandate is to conduct strategic, applied and adaptive research for 

ensuring productivity and to develop post harvest, processing and value adding 
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technologies. NRC has developed makhana-popping techniques using mechanical 

methods in conjunction with CIPHET, Ludhiana, which is under trial and the estimated 

cost of machine is around Rs 30,000. NRC is also working with NBRI, Lucknow for 

developing mutant varieties of makhana. It has been instrumental in providing 

technological support to Shakti Sudha Industries, Patna.  

  

The institute conducts field trials for makhana based farming system and is trying to 

promote it through training programs. Around 800 makhana farmers have been benefited 

so far. Some of the key activities undertaken by NRC are as follows: 

1. Enhancement of productivity of water bodies through makhana based integrated 

aqua culture farming system by development of agro techniques and successful 

integration of carp fishes in makhana cum fish culture. 

2. Development of intensive makhana based farming system i.e. makhana- fish- 

water chestnut cultivation. 

3. Dissemination of information by conducting around 25 training programmes on 

following subjects: 

a. Makhana management development program: It includes training on 

improved cultivation, harvesting and processing methods. 

b. Makhana awareness program: To bring more area under makhana 

cultivation, awareness have been conducted in North zone-I (Katihar and 

Purnea) and North zone-II (Darbhanga and Madhubani) 

  

Marketing System 

Makhana is a high value cash crop and hence a very negligible quantity is retained for 

self-consumption. It is estimated that marketable surplus for makhana is approximately 

98% and the farmers merely use 2% of the makhana production for their homely needs. 

Makhana is marketed in following ways in the clusters: 

  

1. Retail  

2. Wholesale 

     

Retail Marketing 

Makhana produced in the clusters is usually marketed in loose form in local markets of 

the clusters. Depending upon the grade and size, makhana is available in different price 

range. Major wholesalers of the clusters package makhana under different names and 

sell it in the wholesale markets. Gazab Makhana, Bunty and Babli and makhana natural 
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are some of the homegrown names of makhana pop but their market share is very 

limited.  

  

Some of the leading retail stores of India like Reliance Retail procure makhana from the 

wholesale markets and market it under their own private label i.e. Reliance Value. 

Reliance value makhana packs are available in Reliance Fresh stores at a whopping price 

of Rs 600/kg (50 gm packs are available at a price of Rs 30).  

  

Subhiksha procures packaged makhana ‘Rajbhog’ from wholesale market at Delhi. 

Thus, makhana is available in limited quantity but it is not a commonly found item in the 

shelf space of retailers located outside the state and the product availability is limited to 

just one common pack size and grade. 

  

Wholesale Marketing 

  

Approximately 50 -70 % of the makhana produced in the clusters is routed through 

wholesale markets at Delhi, Kanpur, Agra, Varanasi and Gwalior etc. Khari Bowli market 

in Delhi, Nayaganj in Kanpur, Visheshwar Ganj and Gola Dinanath in Varanasi are 

considered to be major trading center for makhana in the country. Delhi is considered to 

be most important market for makhana occupying a share of 15-20 % of the total 

makhana sold outside the state closely followed by Kanpur. 

  

  

  

  

  

  

  

  

  

  

  

  

  

Profile of Khari Bowli Market 

  

Khari Bowli (Delhi), one of the largest wholesale markets for dry fruits, is considered to be a 

major wholesale market for makhana in the country. It is estimated that approximately 3000 MT 

of makhana is traded annually in Delhi markets with dominance of 6 major wholesalers. Some of 

the wholesalers of Bihar have also set up their counters in Khari Bowli market and play 

dominating role in the whole business.  

  

In the month of November, Makhana was traded at a price of Rs 140 – 170 in Kari Bowli. The 

produce is sold on both commission and wholesale basis and the commission rates vary from 5-

6.5 %. Makhana is sold through brokers who form an integral component of the marketing 

channel. They take orders from retailers located in Delhi and Semi-wholesalers of different states 

and purchase makhana from wholesalers on their behalf. Payment to wholesalers and collection 

from retailers is the responsibility of broker, for which it charges 1% of the selling price. Mostly, 

the negotiations are routed through brokers. 
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Marketing Channel 

  

Makhana sector is highly unorganized with many intermediaries and the farmers are at 

the mercy of the local wholesaler who plays an important role in procurement and 

marketing of the produce. Following marketing channels in makhana clusters were 

observed: 

  

1. Grower – Processor – Local Wholesaler – Commission Agent/ Wholesaler – 

Broker – Semi Wholesaler – Retailer - Consumer: It is most common and 

frequently used marketing channel of makhana clusters. Makhana pop is 

procured by local wholesalers of the clusters, which after grading and packing is 

sent to commission agents/wholesalers located in bigger markets of Delhi, 

Kanpur, Mumbai etc. The product is either sold on commission or wholesale basis 

wherein brokers located in wholesale markets (Delhi, Kanpur etc) play a very 

important role. They take orders from semi wholesalers and retailers and do 

procurement of makhana on their behalf and also arranges for their dispatch. 

Payment to the wholesaler and its collection from semi wholesaler is the 

responsibility of the broker.  

  

The cluster member’s role is limited till local wholesaler and rest of the activities 

are carried out outside the cluster, which shows heavy dependence of cluster 

members on outside markets and external forces.   

  

2. Some of the progressive farmers of the clusters do not sell makhana pop to local 

wholesalers; instead they themselves send the produce to distant markets through 

trains, which is sold through commission agents.  

  

3. Some of the local vendors, who sell small quantity in clusters, directly procure 

makhana from processors and sell it in local markets. 

Makhana Value Chain 

  

Makhana cultivation involves several operations, which are unique in their nature, and 

the practices being followed are based on age-old experience of fishing community.  
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Farmer’s Realization 

The terms of transaction between the local wholesaler of the cluster and the producer is 

mainly settled at producer’s doorstep, over phone or the farmers personally visit the 

wholesalers shop. Most of the makhana producers are already in debt trap of traders and 

they have a prior commitment to sell the produce to the traders and the sale is adjusted 

against previous loan. Farmers incur a cost of around Rs 10000 per acre in cultivation of 

makhana in Government leased pond and the net income is approximately Rs 4000 per 

acre. 

  

Distribution of cultivation cost

15%

20%

7%

58%

Lease cost Transplanting & Netting Chemicals & Fertilizers Harvesting

 

Since most of the government ponds are jointly cultivated in groups, net income per 

member is quiet low. Harvesting is the most tedious and expensive operation in makhana 

cultivation accounting for approximately 60% of the cultivation cost. 

Processing is a labor-intensive exercise and the operation is performed manually using 

low cost iron pans, woods, dried plant parts and leaves and kerosene oil for lighting of 

fire etc. Approximately 70-80 % of the processing cost involves labor wages and on an 

average cost of processing/kg of popped makhana comes to be around Rs 4-6. 

 

Wholesaler’s cost and margin 

 

Local wholesalers play critical role in marketing of makhana and meeting the credit 

needs of the farmers. The wholesaler purchases makhana directly from growers or 

processors and bears various marketing costs. After procurement, makhana is graded at 

wholesaler’s end into approximately three grades and the produce is packaged in gunny 

bags with polythene lining for wholesale markets and in polythene bags for retail 

markets. Packaging charges are also an important item of expenditure, which had 
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substantial share in marketing cost borne by local wholesaler.  Other charges borne by 

local wholesaler include market charges, expenditure on grading, storage, wastages etc. 

  

Since makhana is very light and occupies comparatively large space, transportation 

charges are comparatively high and account for approximately 25% of the operational 

cost of the wholesaler. Small trucks or light commercial vehicles are used for 

transportation up to local wholesaler godown and the produce is sent out of Bihar through 

parcel trains or trucks.  

  

Transportation cost and commission agent’s fee constitutes more than 50% of the total 

marketing cost incurred by the local wholesaler. 

% distribution of marketing cost 

10%

20%

2%

2%

6%

26%

8%

26%

Transportation cost to Godown Grading and Packing Storage

Rottage and shrinkage Loading and Miscellaneous cost Transportation cost to Delhi

Expenses at delhi Commission agent's charge

 
  

The produce is sold through commission agents located in wholesale markets and they 

charge 6-6.5% from the traders (cluster) for facilitating trade, its break up is mentioned 

below: 

Actors Share 

Commission agent’s income 4.5 % 

Broker’s income 1 % 

Cash discount 1 %  

Total 6.5 % 

  

The CA charges are borne by the seller/local wholesaler of the clusters and the produce is 

stored in the godown of the commission agent. If the produce is sold within 20 days, local 

wholesaler gets a discount of 1% and is only charged 5.5%. Broker’s fee is 1% and it 

plays a crucial role in identification of buyers for the commission agent, trade 

negotiations, and collections from buyers and payment to the commission agent. 
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When makhana reaches the godown of CA, local wholesalers are paid approximately 

80% of the estimated value of the product and the commission agent charges around 1.25 

–1.5 % rate of interest from them for the advance amount taken. 

On an average, local wholesalers incur cost of around Rs 20-25 per kg in marketing the 

produce in wholesale markets. They play most important role in marketing of makhana, 

perform most of the marketing function, bear highest risk and enjoy highest profit.  

Delhi and Kanpur are the most important consuming centers for makhana in the country 

where approximately 30-40% of the makhana produced in the country is traded. Brokers 

located in these wholesale markets facilitate trade between local wholesalers of the 

clusters of Bihar and retailers of Delhi/ semi wholesaler of other states and bear nothing 

in marketing cost structure. 

Owing to various costs and multiple intermediaries, makhana prices jack up to reach 

more than double of the farm gate price. A typical price build up of 1 kg of makhana 

across the chain is depicted below: 

  

Price Trend of Makhana Pop  

  

Makhana prices are highly dependent upon grade and weight of the produce. The field 

study of clusters revealed that farm gate price of good quality makhana pop has been 

showing increasing trend from 2005 onwards which is evident from the graph mentioned 

below. In 2005, the farm gate price of makhana pop was in the range of Rs 60-65 per kg. 

The prices moved up in 2006 and in 2007, due to heavy floods in northern Bihar, 
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makhana crops were damaged to the extent of 15-20% in almost all the clusters and 

hence the farm gate prices of pop increased to Rs 80-100 per kg.  
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The arrival of makhana seeds begin in the month of August and it’s available till 

October- November.  Within the season, it varies marginally across different clusters. 

Since seeds cannot be stored for more than a month, it is converted into pop by the local 

wholesalers and hoarded. Price of makhana pop is largely determined by the demand and 

supply scenario in major wholesale markets. In the month of November 2007, Makhana 

was traded at a price of Rs 140 – 170 in Kari Bowli but in cluster Madhubani, wholesale 

price was approximately Rs 120 per kg. The traders of Khari Bowli reported that the 

maximum demand of makhana occurs at the time of Janmastmi and Deepawali i.e. from 

August – November. This coincides with the harvesting and processing season of 

makhana in the clusters.  

Price of makhana pop is also dependent to a large extent upon the grade of Lawa. 

Lightweight pops are considered better and fetch better prices in the market.  Grade wise 

retail price of makhana pop during the month of November in cluster Darbhanga is 

mentioned below: 

  

  

  

  

  

  

  

Makhana 

Grades 

Retail Price of 

Pop in Rs/Kg 

Thurri 16 

Murra 32 

Chuna Murra 40 

Aulua 65 

Chuna Aulua 75 

Super Aulua 90 

Makhana 110-150 
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Business Operations in Clusters 

Procurement of Makhana  

Makhana is procured in two forms viz. makhana seeds as well as pop. In the clusters of 

Darbhanga district, wholesalers/traders purchase makhana pop from processors from 

their doorstep. However in clusters of district Madhubani, traders also buy makhana 

seeds and get it processed on their own. In the clusters of Katihar and Purnia districts, 

both pop and makhana are traded.  

  

During the season the wholesaler visits the villages with his weighing machine, cash and 

small trucks for loading the material. They give doorstep services to the farmers and 

directly procure makhana from their houses. The entire stock is packed in front of the 

wholesaler staff in jute bags of 8 kgs, 10 kgs and above depending upon the requirement 

of the trader.  

  

Payment System  

  

Usually the rate is negotiated over phone or farmers personally come to the traders shop 

and settle their debt with the likely income from makhana pop. The local wholesalers 

give credit support to the farmers; hence they are obliged to sell their makhana to them. 

The wholesalers immediately release payment after purchase of the produce. If payment 

cannot be made to the farmer owing to shortage of cash, farmers collect it from the 

wholesaler and they are reimbursed cost of travel, food etc by the trader. The cost of 

transporting makhana from villages to trading locations is borne by the wholesaler and 

the produce is usually transported from villages in small trucks, light commercial 

vehicles etc.  

Due to immediate payment system, farmers are willing to forgo the benefit of sending the 

produce to distant markets by themselves. Besides this, they do not have resources as 

well as linkages to sell their produce else ware which does not leave any option but to sell 

the produce to local wholesalers. 
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Storage of Makhana 

  

Makhana is stored in two forms in the clusters: 

1. Seeds 

2. Makhana pop  

  

Seeds 

  

Farmers store makhana seeds in their houses by spreading it on the pucca floor and 

water is regularly sprinkled to keep it moist and the average duration of storage is around 

25 days. Some of the farmers of Katihar and Purnea store it in cemented water tanks till it 

goes for processing. Storage for future gains is not a common practice but it is held for 

the short period before it goes for processing. Makhana farmers do not have enough 

space for storage; hence it is mostly stored in unhygienic condition, which deteriorates 

quality of the final produce.  

In case of wholesaler, they handle large quantities but still follow indigenous technique of 

storage, which not only consumes more labour hour but also reduces the quality.  

  

Makhana Pop  

  

Makhana pop can be stored for longer periods i.e. a year if stored under proper 

conditions. Pop is stored in jute bags of 10-12 kg each and is kept on raised wooden 

platforms to protect it from moisture. Farmers in the clusters store it in their houses till 

it’s purchased by the local wholesaler. Since pop is stored in temporary storage 

structures, rat and rodents damage it to the extent of 5-10%. The retention capacity at 

grower level is low because of pressing need of cash. As such the entire marketable 

surplus is sold to local wholesalers who actually store the produce for price advantage in 

the off-season. Makhana pop is stored by local wholesalers after grading and packing in 

polythene bags which is further packed in jute bags. Each wholesaler owns and operates 

his own godown and its capacity varies upon the handling ability of the trader. They store 

the material in anticipation of future gains due to increase in price of makhana in 

wholesale markets.  
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Storage charges – farmers 

  

Some of the farmers of cluster Katihar (less than 5 percent) also store their pop in the 

storage godowns of the wholesaler. The wholesaler charges Rs 3 per bag/month (each 

bag of 8-10 kg) from the farmer for meeting his grading and packing expenses.  In this 

model, farmer hedges his risk and traders are able to manage their cash flows. Trader is 

free to sell the material of the farmer anytime, which helps him to rotate his money and 

earn interest (which is quite high @ 5-10% per month) and the farmer can claim his 

money depending upon his need. Farmer is paid depending upon the prevalent rate of 

makhana in the market (rate on that particular day when he wishes to claim his money).  

  

Storage charges – Local Wholesalers 

  

Local wholesalers also store the material in godowns of commission agents located in 

wholesale markets of Delhi, Kanpur etc. If the produce is not sold out immediately in 

distant markets, local wholesalers have to bear the storage charges @ Rs 5 per bag (bag 

of 10 kg each) for a month. 

  

Constraints 

  

There is absolutely no systematic storage structure for makhana in the clusters for 

farmers as well as traders (except their own storage houses) due to which they incur 

losses on account of wastages, labour cost etc. Also, the farmers are forced to sell the 

material because of lack of storage space and the demand for quality storage structures 

was strongly felt in the clusters of Katihar, Purnea etc. 

Grading of Makhana 

Makhana is procured by wholesalers/traders from villages and brought to the major 

trading locations. The produce is graded manually at the godowns of the local wholesaler 

and it is separated into approximately three grades viz. Lawa, Murra and Thurri. 

Depending upon the requirement and demand from wholesalers of Delhi, Kanpur etc, the 

produce is packed in various pack sizes and grades.  
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Packaging  

  

Makhana pop is packed in rudimentary style in the all the clusters, which has a direct 

bearing on the quality, grade and price of the final product. It is packed in smaller 

polythene bags for retail markets and in gunny bags for wholesale markets. Makhana 

being light and voluminous, a standard gunny bag can accommodate about 10 kg.  

  

Packing for retail marketing 

  

For retail markets, makahna is packed in plastic bags to keep it moisture proof. The 

entire process is done manually i.e. grading, filling in bags, weighing, packing etc. 

However hand operated machines are used by local wholesalers of the clusters for sealing 

of the makhana packet. Since the entire process in done manually by unskilled laborers, 

there is no quality and grade assurance of makhana pop. Also, the hygienic and 

nutritional qualities of the product are not safeguarded which acts as an important 

stumbling block in its market acceptability for export purposes.  

  

 

Shakti Sudha Industries, Patna is the only unit 

involved in mechanized grading of makhana. 

The field survey revealed that many of the 

farmers are unhappy to receive prices as per 

the grade of their material. As farmers are 

habituated of getting one price for the entire 

produce for generations, they believe grading 

reduces their overall price realization.  
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         Fig: Manual weighing and packing of makhana 

  

Packing for wholesale marketing 

  

Makhana is packed in gunny bags (28 x 44 inches) weighing 8 kg, 10 and 12 kgs. 

Depending upon the quality of makhana, quantity that can be accommodated in a 

standard gunny bag varies as below: 

Quality Quantity in Kg 

High 8 

Medium 12 

Low More than 25 

  

Packing is done manually and makhana is filled in polythene lined gunny bags and 

further stitched. A specially designed tin plate with perforations representing the logo of 

the wholesaler is dipped in watercolor and the mark is punched on the jute bag and thus 

branding is completed. 

  

Pack Sizes and Branding 

  

Makhana consumes lot of space; hence it is usually packed in smaller packets of 50 gm, 

100 gm, 250 gm etc. However 50gm and 100 gm are the most commonly found pack 

sizes in the clusters and wholesale markets. The packing material is procured, designed 

and printed locally.  

  

There are some wholesalers/processors who sell makhana under the name of their own 

firms. Majority of the wholesalers sell makhana in retail markets under the name of a 

separate firm to evade tax.  
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Constraints 
  

Most of the players in the clusters lack knowledge about the improved grading and 

packaging techniques, bar coding etc. These factors restraints them form undertaking 

marketing and brand building exercise.  

  

There is no established brand name of makhana pop, which has pan India presence. In 

spite of the unique properties of makhana, the consumer (outside the state) lacks 

information about the product and its varied uses and hence it has not been able to make 

enough strides into the consumer mind space/spending. The benefits of the wonder crop 

have not been disseminated properly and the sector needs urgent attention for growth and 

development through appropriate marketing initiatives and brand building exercise on 

mammoth scale. 

SWOT analysis of Makhana Sector 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

STRENGTHS 

 Unique product of the 

state/clusters 

 Major production hub in the 

country 

 High nutritive and medicinal 

value 

 

THREATS 

 Migration of skilled workforce 

to other states for employment 

 Shifting beds of river Kosi, 

Bagmati etc. 

 Recurrent floods 

 Growing level of urbanization 

leading to shrinkage of water 

area 

 

 

OPPORTUNITIES 

 Value added makhana products 

 Commercial production of 

makhana 

 Mechanized processing 

 Scope of area expansion and 

yield improvement 

 Improved packaging for long 

shelf life 

 

WEAKNESSES 

 Poor market linkage 

 Manual harvesting and 

processing of makhana 

 Allocation of pond is replete 

with rigidities 

 Silting and eutrophication of 

ponds 
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Proposed Business Plan for Makhana clusters 
  

The findings of the survey indicate that the makhana sector in the state is facing many 

challenges and needs urgent attention for revival and growth. The vast potential for value 

addition and product development that the crop offers combined with the unique socio-

economic profile of the community engaged in cultivation and processing of the crop 

makes it a very fitting candidate for the role it can play in livelihood enhancement of one 

of the most vulnerable and deprived communities in the state of Bihar. 

  

Besides livelihood enhancement, the sector also holds potential to provide gainful job 

opportunities to a much larger population. The need of the hour is to adopt an integrated 

cluster approach with interventions across the value chain. Also, such efforts need to 

adopt a Public Private Partnership (PPP) approach with ownership and management in 

the hands of fishermen associations/entrepreneurs. 

  

1. Integrated facilities for Makhana processing 

  

Inadequate infrastructure is one of the major factors standing in the way of development 

of makhana sector in the state. There is a need for large-scale improvement in storage, 

marketing infrastructure and processing facilities.  

  

An integrated approach needs to be adopted for development of makhana sector. Hence 

it is proposed to establish 8 value added centers, on a pilot basis. The value added centers 

may have following facilities: 

  

  Grading and Packaging 

  Storage 

  Value addition/processing 

  Procurement 
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Cost and Implementation 

The estimated cost of setting up of a value added centre for makhana is approximately 

Rs 85 Lakhs. 

Sl No Components Unit Estimated Cost in 

Rs Lakhs 

1. Land  1acre 5 

2.  Land Development 1acre 8 

3.  Building 600 sq m 43 

4. Plant & Machinery   15 

5. Pre-operative expense   3.5 

6. Contingency   3.5 

7. Margin money for 

working capital 

  7 

  Total   85 

 

These units may be set up by individual entrepreneurs or societies through formation of 

special purpose vehicle (SPV) involving participation of farmer groups/fishermen 

societies, processors etc. For the formation of SPV, at least 5 entrepreneurs have to come 

together as shareholders in the SPV. It is proposed to provide grant assistance up to 35% 

of the project cost in case of individual entrepreneurs and 50 % in case of SPV for the 

cluster common infrastructure. In addition to it, the cluster common infrastructure is also 

eligible for 10% of the project cost for skill development and training. 

  

Though the project proposes to establish 8 value added centers for makhana in the state, 

yet it can be replicated depending upon the need of the area as well as success rate of the 

model projects. 

  

  

1.1 Grading and Packaging Facilities 

Project Rationale  

Packaging is becoming an essential part of the value chain analysis and plays an 

important role in the final choice the consumer will make, because it directly involves 

convenience, appeal, information and branding. A recent study suggests that for every 

1% increase of packaging, the amount of food waste decreases by 1.6%. 



63 

 

Makhana pop is packed in rudimentary style in the clusters. The entire process is done 

manually i.e. grading, filling in bags, weighing, packing etc. Manual grading leaves 

ample scope for human error and hence uniformity (size and grade) of a particular pack 

size is not maintained. It was observed during field study that local wholesalers located in 

each districts are doing manual packing and hence makhana pop is finding difficult to 

occupy shelf space of major retailers. The hygienic and nutritional qualities of the 

product are also not safeguarded which has a direct bearing on the quality and price of the 

final product.  

  

Proposed Interventions 

  

 It is proposed to establish improved grading and packaging facilities, one in each 

value added centre for makhana. This would not only increase output efficiency 

but also add value to makhana pop.  

  

 Industry interface of entrepreneurs with leading retailers like Reliance retail, 

Food Bazar etc needs to be arranged which would help in need assessment of the 

retail industry with respect to specific packaging requirements, strengthening of 

market tie ups etc.  

  

Benefits 

  

 Efficient makhana packaging would reduce labour cost and ensure 

standardization of grade, which is a must for entry into retail and export market.  

 Since makhana is a slow moving and high value item, efficient packaging will 

play significant role in presentation of the product, enhancing shelf life during 

storage, transport and consumption.  

 Good packing material will also shield makhana products from microorganisms 

and re-infections.  

  

  

1.2. Storage Infrastructure development 

Project Rationale 

There is absolutely no systematic storage structure for makhana in the state for farmers 

as well as traders except their own storage houses. During field investigation, it emerged 

that the farmers are forced to sell the material because of lack of storage space and 
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availability of credit.  Local wholesalers in the clusters store makhana pop in anticipation 

of future gain but incur losses on account of wastages, labour cost, security etc. 

Proposed Interventions 

The distress sale can be avoided if the storage facilities are available to farmers /village 

level aggregators and it’s coupled with pledge loan facility. Hence it is proposed to 

establish storage godowns of 25 MT capacities in each value added centre for makhana. 

Storage structure will benefit both the farmers as well as traders.   

  

The storage structure can be accredited with a bank for pledge loan facility for farmers 

and linked to the processing unit for regular supplies. Nationalized bank and private 

banks operating in the area should be sensitized about the sector through a series of 

workshops, which would be aimed at facilitating consumer-banker interface and thereby 

promoting loan against warehouse receipts in the clusters. 

ce of a private bank is mentioned below: 

  

  

  

  

  

  

 

Private Banks appoints a Management and collection agent, who owns or takes warehouses 

on lease. Farmers store the produce in warehouse against which the agent issues warehouse 

receipt. Based on the WR, banks provide loan to farmers and the crop is pledged in the name 

of bank. A commodity processor owning or operating a warehouse can be benefited by 

earning commission from the bank for facilitating loan disbursement and at the same time 

can also ensure product availability. 

  

  

Benefit to farmers 

  

 Hedge Price risk 

 Loan against makhana 

  

  

  

  

Benefit to Traders/Wholesalers 

  

 Hedge Price risk 

 Reduce cost of storage 

 Assured supply of makhana 
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1.3 Processing and Value addition 

Project Rationale  

Makhana is mostly marketed as pop in the domestic and export market with limited 

value addition. Even retailers like Reliance, Subhikha and Sabka Bazar are selling 

makhana pop but the retail prices are extremely high compared to local markets. 

Processing and value addition of makhana is very limited and mostly the activities are 

concentrated outside the cluster, due to which cluster members are not able to extract 

optimum value in the entire value chain and the state exchequer is also at loss due to loss 

of revenue. Since makhana consumes lot of space leading to high transportation cost, 

processing and value addition would not only reduce volume of the product but also 

increase its value manifold. 

Proposed Interventions 

It’s proposed to establish 8 processing units, one in each value added centre for 

makhana. Makhana offers ample scope for processing and value addition. It can be 

processed into following products: 

 Makhana powder: Murra grade of makhana can be converted into powder form 

and sold for preparation of kheer or mixed with other products as supplements. 

 Flakes: Makhana can also be converted into flakes.  

 Soup: Instant makhana soup can be also be prepared 

 Kheer Mix: Various flavors of makhana powder with addition of sugar and 

preservatives can be sold as kheer mix. 

1.4 Processing cum procurement center 

  

It is proposed to establish one processing cum procurement center in each of the value 

added centre for makhana. Each center will have weighing facility, pucca platform for 

seed drying and shed for processing.    

2. Marketing Linkage and Brand Promotion: 

  

Project Rationale  

Makhana is a unique product of Bihar but its popularity is limited within the state or to 

locations wherever the people of the state reside. Majority of the people outside the state 

are unaware of the product, its uses and lack product recall. No major effort has been 
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undertaken by the cluster members to create mass awareness of the product and hence 

makhana could not get the attention it deserves. As a result, majority of the stakeholders 

in makhana value chain have not been able to extract optimum value. 

Adequate marketing linkage is the key to development of makhana sector in the clusters. 

Marketing is a real challenge in today’s world. Developing appropriate strategies for the 

placement of makhana pop/value added products and sustaining their growth requires 

multi-functional expertise and in-depth understanding of the market needs. It can be 

achieved by strategic linkages (both backward and forward), product innovation and 

brand building exercise.  

 

Marketing of makhana faces severe constraint at two levels viz. 

1. Cultivator and Processor: Makhana farmers in the cluster tend to face serious 

problems due to their limited control over market conditions, low bargaining 

power etc. Though farmers are free to sell the material anywhere but due to lack 

of resources, money, information and scope for marketing, they prefer to sell the 

material to the local wholesaler.  

  

2. Trade: Though Bihar is the single largest contributor to the total makhana 

production of the country but players located outside the state control its 

marketing and export. There is no established brand name of makhana pop in the 

market, which has pan India presence. 

  

Proposed Interventions 

  

It is therefore proposed to launch awareness campaign to promote makhana beyond the 

state boundaries. Some of the activities that could be included for development of 

makhana clusters are as follows  

  

1. Geographical Indications (GI) registration for Makhana: Makhana is unique 

to Bihar and strongly associated with North Bihar. There are multitudinous 

reasons that strongly mandate the registration of GI thereby protecting the interest 

of the cluster members.  

  

GI is a part of the Trade Related Intellectual Property Rights (TRIPS) agreement 

signed under the WTO framework. GIs are defined as indicators, which identify a 

good as originating in the territory and having specific attributes. It confers legal 

protection to the products, safeguarding against unauthorized use by other 
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countries. The GI registration of Darjeeling Tea, Alphanso Mango and Nagpur 

Orange are successful examples of such kind in agricultural sector. 

  

As the quality of makhana pop is not only attributable to the climate, topography 

of the area but also to the know-how of the producers/processors of the region, GI 

is an important tool for protecting the traditional knowledge of the 

producers/processors of the clusters. Such a registration may also help in product 

promotion of makhana.  

  

For registration a prominent lawyer having experience in such registration 

shall be hired and the resources of the Department of Horticulture (Bihar) 

can be mobilized. A workshop should be organized wherein GI experts from 

other states and local resource persons (having experience in GI registration 

of Madhubani paintings) should be invited. As on date, 11 crops have got GI 

tags in the country, out of which 6 are from Karnataka (jasmine varieties from 

Udupi, Mysore and Hadagali; a variety of banana from Nanjanagud; tender beetle 

leaf from Mysore; and orange from Kodagu), hence exposure visit of horticulture 

officers (Bihar) to Karnataka may be planned. 

  

2. Product Quality Certification: The world demand for organically produced 

foods is growing rapidly in developed countries like Europe, USA, Japan and 

Australia. Worldwide, food trends are changing with a marked health orientation. 

Typically, organic exports are sold at premium, often at prices 20 percent higher 

than identical products produced on non-organic farms. 

Certified organic products are those which have been produced, stored, 

processed, handled and marketed in accordance with precise technical 

specifications (standards) and certified as "organic" by a certification body.  

Farmers in the clusters use age-old practice and traditional methods of makhana 

cultivation and processing. The crop is almost grown organically with little use of 

fertilizers and pesticides but does not attract premium pricing in the market 

because it has not been certified by any of the agencies. However, entering this 

lucrative market is not easy. A biggest obstacle is the lack of information about 

certification and its procedures.  
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A major initiative on organic certification of makhana in the clusters can be 

undertaken and any farmer groups or entrepreneur can get his makhana area 

including processing operations certified. It is proposed to bring 2000 ha of water 

area under organic certification in the clusters. The estimated cost of organic 

certification of 1 ha of area is approximately Rs 1000 -1200. A farmer/farmer 

groups/fishermen societies as well as entrepreneur can get the area and process 

certified. Organic certification can be done by certifying agencies like 

INDOCERT, SGS India Private Limited, Association for Promotion of Organic 

Farming etc.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Web Portal exclusive for Makhana: A web portal should be exclusively 

designed for makhana, which should be linked to the web page of the state 

government. Makhana entrepreneurs should be encouraged to put their 

advertisement on it and a business directory of makhana can be developed on the 

web portal which would help entrepreneurs in generating demand and business. 

  

Case of Fair Trade and Organic Certification 

  

The world coffee crisis, which saw prices at a thirty-five-year low, created severe hardships for 

Ethiopia's 1.2 million coffee farmers and many could not cover the basic cost of production and were 

operating at a loss. In this bleak picture, coffee cooperatives and coffee unions such as the Oromiya 

Coffee Farmers Cooperative Union’s (OVALUE ADDED CENTREU) 23,000 small-scale coffee 

producers were able to weather the storm of the coffee crisis. 

With training and technical assistance from USAID, through the ACDI/VOCA Agricultural 

Cooperatives in Ethiopia (ACE) program, the OVALUE ADDED CENTREU succeeded in gaining 

international certification for its organic coffee and also became a member of the Fair Trade Labeling 

Organization. This opened the specialty coffee market to the OVALUE ADDED CENTREU and they 

were able to obtain a higher price-$1.26 per pound for Fair Trade, $1.41 for certified organic coffee - 

that is three times the price paid by local coffee dealers and exporters. OVALUE ADDED CENTREU 

directly exports its specialty coffee to the United States and other markets. By avoiding middlemen, 

the OVALUE ADDED CENTREU is able to return 70 percent of the value of the exported coffee to 

the farmers, rather than the 30 percent they would receive going through the traditional marketing 

channels. 

Thus cooperative strengthening, enhanced market linkages, product quality improvement, and product 

certification enabled many of Ethiopian's coffee producers to regain their competitiveness and 

profitability in this vital economic sector. 

Source: USAID  
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4. Brand Promotion: One of the most important assets that can be developed for 

the makhana sector is a powerful brand.  Brands are not just logos or tag lines but 

culmination of various factors. The brand building exercise shall include: 

  

a. Umbrella branding: As makhana is a lesser-known commodity outside 

the state, a massive brand building initiative on the part of state 

government needs to be initiated through umbrella branding of makhana 

under a common brand name. Mithila makhana, Madhubani makhana 

etc, which are also indicative of the place of the origin of the product, 

could be chosen as the umbrella brand of Bihar.  

  

Investment in advertisement campaigns both in print and electronic media 

should be envisaged. The campaign should be designed on the lines of 

‘Incredible India’, ‘Go Goa’ or ‘NECC’s Egg promotion’ and the focus 

should be aimed at creating mass awareness of makhana. The product 

positioning should be done carefully to target defined customer segment 

and promote it as a high value item. Makhana should be publicized as an 

exclusive product of Bihar like we have Coorg oranges, Assam tea, etc. 

All this necessitates engaging a professional brand management agency. 

  

b. Logo designing /product tag: A common logo for makhana products 

needs to be designed. A leading marketing agency should be involved in 

the designing of logo and its use should be limited only to those who 

fulfill the prescribed quality parameters. 

  

5. Participation in National and International fairs: A few entrepreneurs from the 

cluster should be helped to participate in buyers-sellers meets, trade shows like 

Foodpro, Foodex, IOTF and IIFT etc. These trade shows would act as an excellent 

opportunity for makhana entrepreneurs to meet their target market, build 

relationships, generate leads, and, in general, increase product awareness. 

  

Cost and Implementation 

  

As makhana is a lesser-known commodity, hence aggressive promotion is required. A 

budget of Rs 200 lakhs is proposed for marketing linkage and product promotion. As 

individual marketing efforts would result in poor returns, the state government should 
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support these activities to bring the desired results and hence up to 50% of the marketing 

cost may be provided as grant assistance. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

3. Training and Skill development of makhana growers/processors  

  

Project Rationale 

 

Makhana growers/processors are not only resource poor but they are also socially 

deprived with high incidence of poverty, illiteracy, unemployment and social pressures. 

Fishermen Cooperative Societies have been unable to galvanize themselves for 

establishing viable delivery platforms. In some cases, they are acting as a means to serve 

interest of a handful of people instead of making the co-operative units more broad based 

"My Egg, My Price, My Life" 

  

In 1981, the egg industry was hit by an unprecedented crisis. Between 1979 and 1981, the cost of inputs, 

particularly chicken feed, increased by about 250 per cent. The selling price of an egg, however, 

remained more or less stagnant at 33 to 35 paisa, affecting profitability. Price of egg was highly 

manipulated by traders so that eggs could be bought at a low price and sold at a higher price. By 1981, 

over 40 per cent of the farms across the country were forced to close down and the very survival of the 

egg industry was threatened. 

Dr. B.V. Rao, founder of Venkateshwara Hatcheries Limited, led a farmer’s movement under the banner 

of NECC to revive the egg industry and put it back on the path of orderly progress. National Egg 

Coordination Committee, a charitable trust with 24 zones, 118 local committees and 25,000 members, is 

helping the layer farmers obtain reasonable and remunerative price for eggs. To ensure traders do not 

exploit farmers, NECC undertakes Market Intervention Scheme, as and where necessary, by extension 

of subsidy or directly procuring eggs for cold storage in the domestic market. To enforce the price 

declared, NECC also has its market arm, Agrocorpex India Limited (ACIL), a Public Limited Company, 

entirely owned and managed by poultry farmers. As a result, poultry farmers get 70-75% of the 

consumer rupee while in case of other agricultural commodities it is hardly 35-45%. 

NECC has also been instrumental in incorporating Bharat Egg Producer's Association, which 

encourages export of shell eggs, promotion of eggs in electronic and print media and sponsors sports 

and related activities to promote consumption of poultry products. NECC’s advertising campaign, which 

used to appear regularly on television in the early 1990’s, caught the imagination of the nation. Catchy 

tunes combined with visuals were used to promote the consumption of eggs. It led to increase in per 

capita consumption of egg from 18 in 1982 to 42 in 2007. Some of the other innovative advertising 

campaigns of NECC include egg-eating contest, discount of Rs 1 on boiled egg and distribution of egg 

recipe etc at Agrotech fair in Chandigarh. 

Source: Challenges and opportunities for marketing of poultry products by K.G.Anand, Ventakteswara 

Hatcheries 
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and representative. They are exploited at the hands of wholesalers because of credit 

linked product transactions.  

  

Proposed Interventions  

 

3.  Training of makhana growers/processors  

 

To overcome their dependence on wholesale traders as well as local moneylenders, the 

project proposes to empower these growers/processors through training on improved 

cultivation practices, integrated fish - makhana culture with the help of Research Center 

for Makhana, Darbhanga. Makhana farmers may be linked to a micro finance institution 

(MFI), which would provide micro credit through formation of self-help groups, promote 

health insurance and mitigate risk.  

  

A budget of Rs 100 Lakhs is proposed for capacity building of makhana growers and 

primary processors, out of which 50 % may be provided as grant assistance. 

  

4. Pond Development 

  

Due to urbanization around clusters, land reclamation, encroachment, pollution of water 

by domestic refuse, sewage and field outwash, eutrophication and silting, considerable 

number of makhana water bodies have been destroyed or totally converted for other uses 

(fishing, singhara cultivation, drain etc). 

  

Hence output maximization programme should be targeted to increase area under 

makhana production through development of chaurs and idle ponds, weed removal and 

cleaning of unused ponds, area expansion through bringing more area under makhana 

cultivation etc. It may be undertaken by farmer/farmer groups/fishermen societies, which 

would involve an estimated cost of Rs 2500 per acre of water area. It is proposed to target 

2000 acre of water area with a budget of 50 lakhs, out of which 50 % may be provided as 

grant assistance. 

  

5. Project Management 

  

Project Management has a crucial role to play in execution of any programme. It involves 

identification of right stakeholders/beneficiaries and structure projects in keeping with the 

guidelines of the schemes/programmes. Hence Govt of Bihar has mandated IL&FS CDI 
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Ltd to manage and facilitate execution of various interventions proposed for makhana 

sector in Bihar. IL&FS CDI Ltd shall be responsible for preparation of detailed project 

report; assist stakeholders in developing/structuring appropriate institutional 

mechanism/framework in the form of project specific SPVs, approval of projects, 

monitoring etc. 

  

6. Project Implementation for capacity building component 

  

While most of the hard interventions would be implemented, owned and managed by 

individual investors/Groups of Investors themselves with the help of IL&FS CDI. The 

makhana cluster development would require implementation of various capacity 

building components like brand building, market linkages, training and skill development 

of makhana growers/processors.  

  

However, implementation of such capacity building components would require intensive 

implementation efforts which are beyond the purview of PMA mandate. It is therefore 

proposed that IL&FS CDI may be given this additional responsibility of implementation 

of capacity building component, too. This would be necessary to ensure an all round 

development of the identified makhana clusters.  
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Cluster Diagram Post Intervention 

  

 

  

   

 
  
* Dotted lines-activity within the cluster 

  

  

         

Marketing Channel – Pre Intervention Marketing Channel – Post Intervention 
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Estimated Project Cost 

  

  

Sl 

No 

Proposed Interventions Physical 

Outlay 

Estimated 

Project 

Cost  

(Rs Lakhs) 

Estimated 

Budget Outlay  

(Rs Lakhs) 

  Infrastructure   

1. 

Integrated facilities for Makhana processing: It is 

proposed to facilitate setting up 8 Value Added Centers 

for makhana in the state. Estimated cost of setting up of 

a value added centre is Rs 85 Lakhs. Hence the total 

project cost is estimated at Rs 680 Lakhs. Grant 

assistance up to 50% of the project cost may be provided 

for cluster common infrastructure. 

  

8 units 680 340 

  
  

  Capacity Building   

1. 

Marketing linkage & Product Promotion: 
Components of marketing linkage include GI 

registration, organic certification, and development of 

web portal, buyers-sellers meet and aggressive 

promotion.  

  

  200 100 

  

  

2 

Development of Ponds: It is proposed to 

energize/develop 2000 acres of water area under 

makhana cultivation.  

  

2000 

acres 

50 25 

  

  

3. 

Training of  

Makhana growers/processors:  It would involve 

training of makhana growers/processors, linking them to 

MFI, formation of SHG etc.   

  

5000 

farmers 

100 50 

      

  Project Implementation (10% of the capacity 

building component) 
    35 

  

  
Total 

  1030 550 
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The estimated budget outlay has been arrived at taking into consideration the proposed 

scheme of ‘Integrated development of Food processing sector in Bihar’, wherein grant 

assistance up to 50% of the project cost may be provided to SPV for development of 

cluster common infrastructure. 

Identified Projects 

IL&FS CDI Ltd has already been engaged in identification of investors/groups of 

investors for above projects. It is also helping such investors in identifying and forging 

linkages with suitable technology/machinery providers. A brief profile of investors 

identified for the project is mentioned below: 

  

  

A. Manju Makhana Udhyog, Madhubani 

  

a) Project Promoter: Manju Makhana Udhyog is engaged in trading of 

makhana pop. They procure makhana seeds as well as pop from the farmers 

of Madhubani. Marketing of pop is done under the brand name ‘Bunty and 

Babli’. 

  

b) Proposed Project: Manju Makhana Udhyog proposes to set up grading, 

polishing, packaging and storage facility at village Sapta in block Rahika, 

District Madhubani. They have already acquired 0.5 acres of land for the 

project. 

  

c) Estimated Project Cost: Total cost estimated for the project is around Rs 78 

lakhs.  

  

Particulars Units 

Rate/unit (in 

Rs) 

Total Cost (in 

Lakhs Rs) 

Land (Acre) 0.5 300000 1.50 

Land development 

(acre) 0.5 800000 4.00 

Building-(Sq ft) 8000 700 56.00 

        

Machinery       

Grading 1 50000 0.50 
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Polishing 1 20000 0.20 

Packing 1 100000 1.00 

Sub Total     1.70 

        

Misc. Fixed Assets       

DG set-5 KVA 1 50000 0.50 

Others   100000 1.00 

Sub Total     1.50 

        

Contingencies 

5% 

of above costs 3.00 

Pre-op expenses 

5% 

of above costs 3.55 

Margin money   7.0 

Total Project Cost     78.28 

  

B. Shiva Indus Food Industries, Darbhanga 

  

a) Project Promoter: Shiva Indus Food Industries is promoted by 

R.P.Enterprises, Darbhanga. They are engaged in pharmaceutical business and 

also developing a model nursery farm for horticulture, fishery and goat at 

Darbhanga. 

  

b) Proposed Project: They propose to setup makhana processing, packaging 

and storage facilities at Darbhanga. Processing of makhana pop would yield 

value added products like roasted makhana, sugar coated makhana, Kheer 

mix etc. They have been allotted 7500 sq ft of land by BIADA at Donar 

industrial estate, Darbhanga. 

  

c) Estimated Project Cost: Total cost of the project has been estimated at Rs. 

71 Lakhs. 
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C. Taj Trading, Purnea 

  

a) Project Promoter:  Taj trading is involved in procurement of makhana seeds 

and its processing from raw seed to makhana pop. They market their products 

under brand name ‘Taj mahal’ and ‘Sneh’. 

  

b) Proposed Project: They propose to set up 2 storage godowns of 5000 sq ft 

each and a packaging centre of 10,000 sq ft at Andeli Haat, district Purnea. 

They have already acquired 2 acres of land for the proposed project. 

  

  

  

Particulars Units 

Rate/unit (in 

Rs) 

Total (in 

Lakhs Rs) 

Land (sq ft) 7500 12 0.90 

Land Development (sq ft) 7500 20 1.50 

Building-(Sq ft) 6100 700 42.70 

Sub Total     45.10 

        

Machinery       

Processing 9 80000 7.20 

Packing 3 100000 3.00 

Sub Total     10.20 

        

Misc. Fixed Assets       

DG set-5 KVA 1 20000 0.20 

Others   100000 1.00 

Sub Total     1.20 

        

Contingencies 

5% 

of above costs 2.75 

Pre-op expenses 

5% 

of above costs 5.79 

Margin money   6.5 

Total Project Cost     71.54 
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d) Estimated Project Cost: Total cost of the project has been estimated at Rs. 

173 Lakhs. 

  

Particulars Units 

Rate/unit 

(in Rs) 

Total (in 

Lakhs Rs) 

Land (Acre) 2 250000 5.00 

Land Development 

(acre) 2 800000 16.00 

Building-(Sq ft) 20000 600 120.00 

        

Machinery       

Packing 1 200000 2.00 

Sub Total     2.00 

        

Misc. Fixed Assets       

DG set-5 KVA 1 20000 0.20 

Others   50000 0.50 

Sub Total     0.70 

        

Contingencies 5% 

of above 

costs 6.30 

Pre-op expenses 5% 

of above 

costs 7.60 

Margin money     16.00 

Total Project Cost     173.70 

  

  

D. Kesharwani Brothers, New Delhi 

  

a) Project Promoter: Kesharwani brothers are engaged in trading of makhana 

pop at Khari Bowli, New Delhi. Besides trading, they also supply makhana 

pop to major retailers like Subhiksha, Food Bazar etc. They procure makhana 

pop through their sister concern Kamakhya Enterprises, Purnea and market it 

through their well developed network in various mandis of Varanasi, 

Gorakhpur, Kanpur etc. 

  

b) Proposed Project: They propose to set up automated grading, polishing, and 

packaging facility for makhana at Forbesganj, district Araria. It would be 

supported by infrastructure for procurement centre and a storage godown.  
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c) Estimated Project Cost: Total cost of the project has been estimated at Rs 

108 Lakhs. 

Particulars Units 

Rate/unit 

(Rs) 

Total (in 

Lakhs Rs) 

Land (Acre) 1 300000 3 

Land development 

(acre) 1 800000 8 

Building-(Sq ft) 9000 700 63 

        

Machinery     15 

        

Misc. Fixed Assets       

DG set-5 KVA 1 50000 0.5 

Others   100000 1 

Sub Total     1.5 

        

Contingencies 

0.05 % 

of above costs 4.1 

Pre-op expenses 

0.05 % 

of above costs 4.8 

Margin money     9 

Total Project Cost     108.4 

  

  

E. Shakti Sudha Industries, Patna 

  

a) Project Promoter: Shakti Sudha Industries (SSI), Patna is engaged in 

Processing of makhana into value added products for retail and export 

markets. With two fully operating processing unit, one for Makhana pop and 

other for its highly nutritious & beneficial health powder, it has created a 

niche market for itself. Various products manufactured by Shakti Sudha 

include sevai kheer mix, makhana flakes, makhana nutrimak etc. 

  

b) Proposed Project: Shakti Sudha Industries proposes to develop an integrated 

makhana facility on a hub and spoke model. They propose to setup 4 hubs 

and 12 spokes. While hubs would have the facility for sorting, grading, 

packing and processing, spokes would be meant for procurement of makhana 

pop.  SSI has already identified locations for spokes in 5 districts of the state. 

Proposed location for spokes are: 
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a. Madhubani: Pandaul, Benipatti, Jhanjharpur, Jainagar, Andhratarhi. 

b. Darbhanga: Jagdispur, Benipur, Ujan, Amai 

c. Saharsa: Nauhatta 

d. Katihar: Korah 

Location for hubs would be identified in a phase wise manner depending 

upon the throughput of spokes. 

  

c) Estimated Cost: Total cost of a hub is estimated to be around 125 lakhs. 

Hence total project cost has been estimated at Rs 500 lakhs. 

  

  

F. Maurya Sugar Pvt. Limited, Patna 

  

a) Project Promoter: Maurya Sugar Pvt. Limited, a division of P&M 

Infrastructures Pvt. Limited, are involved in setting up of green field sugar 

project at Gurwalia, block Chanpatia, West Champaran. Besides this, they are 

also exploring investments in maize, rice and dairy sector in the state.  

  

b) Proposed Project: They propose to develop low lying areas of north Bihar 

for makhana cultivation. They have also evinced interest in processing of 

makhana into value added products like baby food, weaning food, health 

drink etc. 
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Annexure - I 

  

  

PROJECT COST AND MEANS OF FINANCE OF A MODEL VALUE ADDED 

CENTRE FOR MAKHANA 

  

  

1. Project Cost 

The Project is estimated to cost Rs 107 lakhs. The cost estimates have been prepared on the 

basis of quotations received from suppliers as well as secondary data from industry sources. 

The detailed breakup of the cost of the Project is given below: 

Table 1: Detailed Project Cost 

                                                                                        Amount  in Lakhs Rs. 

PARTICULARS AMOUNT 

LAND  13.00  

BUILDING 51.50  

PLANT & MACHINERY 18.00  

MISC. FIXED ASSETS/FURNITURE FIXTURES 1.05  

CONTINGENCIES 4.91  

PRE-OPERATIVE EXPENSES 4.73  

MARGIN MONEY FOR WORKING CAPITAL 14.22 

 TOTAL 107.41 

  

(i) Equipment 

The break-up of the estimated cost of major machinery is provided below: 

                           Table 2: Machinery Cost 

Amount in Lakhs Rs. 

PREPARATION MACHINARY Nos. Rate/ Unit (Rs) Amount  

Grading 1 100000 1.00 

Packaging 1 500000 5.00 

Processing 1 1200000 12.00 

Total Plant & machinery   18.00 
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(ii) Miscellaneous Fixed Assets / Utilities 

The breakup of the estimated cost of the miscellaneous fixed assets and 

utilities is provided below: 

                    Table 3: Miscellaneous Fixed Assets / Utilities Cost 

Amount in Lakhs Rs. 

Other Assets Nos. 
Rate/ Unit 
(Rs)  Amount 

Weighing Machine 1 25000 0.25 

Plates for storage LS 50000 0.50 

Furniture & others LS 30000 0.30 

Total Other assets   1.05 

  

(iii) Preliminary & Pre-operative Expenses 

The provision towards preliminary & pre-operative expenses includes 

expenditure towards preliminary expenses like company incorporation 

formalities and pre-operative expenses like salaries & administrative 

expenses, travel expenses, market development expenses, interest during 

construction period and technical consultancy fees etc. These are assumed as 

5% of cost of fixed assets like land, buildings, machinery and other fixed 

assets.  

(iv) Working Capital Requirement 

The Project would require significant investments in working capital 

comprising of raw material, receivables, finished products, salaries and 

labour expenses etc. The company’s working capital requirements for the 

first year are calculated as described below: 

 Table 4: Margin Money for Working Capital 

Amount in Lakhs Rs. 

Particulars Holding Period (Days) Amount 

RAW MATERIALS 7 2.91  

LABOUR COST  30 0.08  

WORK IN PROGRESS 2 1.11  

PACKING MATERIAL 30 0.66  

FINISHED  GOODS 90 52.13  

TOTAL  79.56  

  

  



83 

 

(v) Contingencies 

The amount is calculated at 5% of cost of land, land and site development, 

plant & machinery, other fixed assets and pre-operative expenses. 

  

2. Means of Finance 
  

(i) The cost of the project is proposed to be financed through a mix of equity, 

grant from Government of Bihar and term loans. 
  

Table 5: Means of Financing 

Amount in Lakhs Rs. 

Particulars Share Amount 

Equity 25% 26.85 

Grant from GoB  35% 37.59 

Debt Remaining 42.97 

Total   107.41 

  

  
 *The grant will be 35% of cost of project in case of individual investor 

  

(i) The promoter’s equity is envisaged at 25% of the project cost. Term Loan 

of Rs 42.97 lakhs is sought from banks to meet the balance requirement of 

funds. 
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ANALYSIS OF BUSINESS PLAN 

  

  

1. Business Plan 

The business plan for the proposed project has been prepared taking into account its 

business model, which covers the following stages: 

  

(i) Project will procure makhana pop to make value 

added products like Makhana Kheer Mix, Makhana Healthy Soup and 

Functional Foods. Other than these products the high quality whole 

makhana pop will be packed for sale.  

  

(ii) The planned capacity of the project per shift will be 

270 MT of packaged whole makhana, 45 MT of Makhana Kheer mix, 

Makhana Healthy Soup and Functional Foods each. 

  
  

The key operating assumptions underlying for the business plan are described 

below: 

  

  

2. Operating Cost Assumptions 
  

  

(i) 180 working days per annum and one shift per day are assumed for 

operations. 

  

  

(ii) Raw Material Requirement and Cost 

At full capacity the requirement of raw makhana pop will be about 800 MT. 

the cost of makhana pop is assumed as Rs 70 Kg.            
  

  

(iii) Other ingredients: 

Other ingredients used for making value added products are assumed as Rs 20 

for Makhana Kheer Mix, Rs 30 for Makhana Healthy Soup and Rs 50 for 

Functional foods per Kg of final product. 

  

(iv) Power Cost 

  

The total connected load of the facilities is estimated at about 10 KVA. The 

power tariff has been assumed at the currently prevalent tariff of Rs 4.25 per 

unit. Average Daily requirement of power is estimated as 64 KWH at 80% 

power factor.  
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(vi) Fuel Cost 

  

Fuel cost for DG set is calculated by assuming fuel consumption at 10 liters/ 

hrs and 20% time machinery will run on DG set. The cost of fuel is Rs 35/ 

liter. 

  

(vii) Employee Cost 

  

The direct labour cost has been assessed based on the product wise quantity 

processed. The direct labour cost for whole packaged makhana is assumed as 

Rs 0.25/ Kg, for Kheer Mix Rs 0.30/ kg, for Makhana healthy soup and 

Functional food Rs 0.50/ Kg of final product. 

The detail of permanent staff and salary assumed is listed in the table below: 

PERMANENET STAFF Salary/ Month (Rs)  Nos.  

FACTORY MANAGER 20000  1  

MARKETING MANAGER 20000  1  

MARKETING/SALE EXE. 7500  1  

ACCOUNTANT 10000  1  

ELECTRICIAN/MACHANIC 7500  3  

WATCHMAN/GUARD 2500  2  

PRODUCTION   

QUALITY INCHARGE 10000  1  

SUPERVISORY STAFF 7500  2  

PROCUREMENT STAFF 5000  1  

STORE   

 STORE OFFICERS 7500  1  

  

  

(viii) Cost of Packaging 

  

The cost of Packaging has been assumed as Rs 1.50 for Whole Makahana, 

Rs 3.0 for Makhana Kheer Mix and Rs 4.75 for both Makhana Healthy Soup 

and Functional Foods per Kg of Final Product. The packaging used for Whole 

Makhana is flexible BOPP (bi-axially oriented polypropylene) and for 

other products packaging material used is flexible Aluminum foil.                       
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(xiv) Admin, Selling and distribution Overheads 

  

Admin, Selling and distribution overhead Cost has been assumed @ 10.0% of 

revenues.  

  

3. Financial Assumptions 
  

(i) Taxes 

Income Tax rate is assumed as flat 33.99% 

  

(ii) Depreciation Rates 

Depreciation has been provided on straight-line method. The rate of 

depreciation for plant & machinery and miscellaneous fixed assets is taken as 

10.34% and 3.34% for buildings. 

  

 (iii) Interest 

Interest would be charged to the Project at 12% p.a. for both Term Loan and 

working capital loan.  

  

4. Revenue Assumptions 
  

(i) Proposed Production and Build-Up 

The installed capacity of the Project will be Packaging of 324 MT of whole 

makhana and 90 MT for each of Makhana Kheer mix, Makhana healthy 

soup and Functional Foods in one complete processing season. The selling 

price per kg will be Rs 100 for packaged whole makhana, Rs 90 for kheer 

mix, Rs 95 for Makhana healthy soup and Rs 105 for functional foods. 

  

Capacity Utilization: 
                                 Table 6: Estimated Capacity Utilization 

Year Capacity utilization 

    

    

Year I 50% 

Year II 70% 

Year III onwards 90% 
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5. Projected Financial Performance 
  

The projected profitability statement and cash flows statement of integrated makhana 

processing unit are mentioned below:  

 

PROJECTED PROFIT & LOSS ACCOUNT  
Rs. in lakhs 

PARTICULARS Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 

INCOME 292.50  560.70  720.90  720.90  720.90  720.90  720.90  

EXPENDITURE 288.55  523.75  663.54  664.53  665.57  666.66  667.80  

VARIABLE 244.47  475.45  611.30  611.30  611.30  611.30  611.30  

RAW MATERIAL  151.99  324.20  416.83  416.83  416.83  416.83  416.83  

OTHER INGRIENDIENTS  45.00  63.00  81.00  81.00  81.00  81.00  81.00  

PROCESS POWER 2.48  4.38  5.63  5.63  5.63  5.63  5.63  

PROCESS FUEL 0.00  0.00  0.00  0.00  0.00  0.00  0.00  

DIRECT LABOUR 0.99  1.76  2.27  2.27  2.27  2.27  2.27  

PACKING  8.05  13.53  17.40  17.40  17.40  17.40  17.40  

CONSUMABLES 0.33  0.54  0.69  0.69  0.69  0.69  0.69  

SELLING OVERHEADS 35.64  68.04  87.48  87.48  87.48  87.48  87.48  

FIXED 44.08  48.30  52.24  53.23  54.27  55.36  56.51  

ADMINISTRATIVE /OFFICE EXP 22.50  27.00  30.00  30.00  30.00  30.00  30.00  

SALARY 19.11  18.84  19.78  20.77  21.81  22.90  24.04  

REPAIR & MAINTENACE 1.51  1.51  1.51  1.51  1.51  1.51  1.51  

INSURANCE 0.96  0.96  0.96  0.96  0.96  0.96  0.96  

GROSS PROFIT 3.95  36.95  57.36  56.37  55.33  54.24  53.10  

DEPRECIATION 3.90  3.90  3.90  3.90  3.90  3.90  3.90  

INTEREST -TERM LOAN 4.92  3.98  3.05  2.11  1.17  0.23  0.00  

INTEREST -WC 5.12  10.02  12.89  12.89  12.89  12.89  12.89  

PRELIMINARY EXP.W/O 0.95  0.95  0.95  0.95  0.95  0.00  0.00  

PROFIT BEFORE TAX -10.94  18.09  36.58  36.53  36.43  37.22  36.31  

TAXES 0.00  6.15  12.43  12.42  12.38  12.65  12.34  

PROFIT AFTER TAXES -10.94 11.94 24.14 24.11 24.04 24.57 23.97 
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PROJECTED CASH FLOW STATEMENT  

Rs in lakhs 

PARTICULARS Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 

SOURCES OF FUNDS          

INCREASE IN SHARE 

CAPITAL 

                  

26.85  

                        

-    

                                 

-    

                              

-    

                               

-    

                     

-

    

                      

-    

                                  

-    

NET PROFIT 

                         

-    

                  

(0.90) 

                           

25.95  

                       

40.08  

                        

39.11  

              

38.10  

                

37.69  

                           

36.85  

DEPRECIATION 

                         

-    

                    

3.90  

                             

3.90  

                          

3.90  

                          

3.90  

                

3.90  

                  

3.90  

                             

3.90  

PRELIMINARY EXP.W/O 

                         

-    

                    

0.95  

                             

0.95  

                          

0.95  

                          

0.95  

                

0.95  

                      

-    

                                  

-    

INCREASE IN  TERM LOAN 

                  

42.97  

                        

-    

                                 

-    

                              

-    

                               

-    

                     

-    

                      

-    

                                  

-    

INCREASE IN WC  
                  

42.67  

                           

40.86  

                       

23.87  

                               

-    

                     

-    

                      

-    

                                  

-    

 Total Inflow 

                  

69.82  

                  

46.63  

                           

71.66  

                       

68.79  

                        

43.96  

              

42.95  

                

41.59  

                           

40.76  

DEPLOYMENT                 

INCREASE IN FIXED 

ASSETS 

                     

50.87  

                         

-    

                                  

-    

                               

-    

                               

-    

                      

-    

                       

-    

                                  

-    

PRELIMINARY EXPENSES 

                       

4.73  

                         

-    

                                  

-    

                               

-    

                               

-    

                      

-    

                       

-    

                                  

-    

DECREASE IN TERM LOAN  
                         

-    

                               

7.81  

                            

7.81  

                            

7.81  

                  

7.81  

                    

7.81  

                               

3.91  

INCREASE IN CURRENT 

ASSETS 

                     

14.22  

                    

42.67  

                             

54.48  

                          

31.82  

                               

-    

                      

-    

                       

-    

                                  

-    

INTEREST PAYMENT ( 

TERM LOAN/WC)  
                    

10.04  

                             

14.01  

                          

15.94  

                          

15.00  

                 

14.06  

                  

13.12  

                             

12.89  

TOTAL 

                     

69.82  

                    

52.72  

                             

76.30  

                          

55.57  

                          

22.81  

                 

21.87  

                  

20.93  

                             

16.79  

OPENING BALANCE  
                         

-    

                              

(6.09) 

                         

(10.73) 

                            

2.49  

                 

23.64  

                  

44.72  

                             

65.37  

SURPLUS/DEFICIT 

                          

-    

                     

(6.09) 

                              

(4.64) 

                          

13.22  

                          

21.15  

                 

21.08  

                  

20.66  

                             

23.96  

CLOSING BALANCE 
                          

-    

                     

(6.09) 

                            

(10.73) 

                            

2.49  

                          

23.64  

                 

44.72  

                  

65.37  

                             

89.34  
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Annexure –II 

  

Interviews and Discussions 

  

1. Mr Bablu, M/s Gazab Makhana, Darbhanga 

2. Mr Vijay Mahto, M/s Diksha Traders, Katihar 

3. Mr Ramkumar Kesri, M/s Kamakhy Enterprises, Khushkibag, Purnea 

4. Mr Bablu, M/s Nawal Kishore Prasad, Madhubani 

5. Mr Bablu, M/s Kesharwani Brothers, Khari Bowli, New Delhi 

6. Mr Nunu Jha, Farmer, Village Ujan, Manigachi, Darbhanga 

7. Mr Ganesh Shahni, Village Ghongiya, Benipur, Darbhanga 

8. Mr Sadai Mukhiya, Village Tamuria, Jhanjharpur, Madhubani 

9. Mr Bhola Chaurasia, Village Korah, Katihar 

10. Mr Shiv Kumar Shahni, Secretary, Matasya Sahyog Samiti, Darbhanga Sadar. 

11. Dr Janardanjee, Director, NRC for Makhana, Darbhanga 

12.  Dr B.K. Jha, Scientist, NRC for Makhana, Darbhanga 

13.  Dr Tuntun Singh, Department of Fisheries, Darbhanga 

14.  Mr Subodh Kumar, DFO, Darbhanga 

15.  Mr Sudhir Kumar Srivastava, DFO, Katihar 

16.  Mr D.P.Gupta, DFO, Purnea 
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